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0 A color Image processing apparatus. 

® In a color image processing apparatus according 
to the invention, a color image signal being 
Photoelectrically obtained by a image reader is sep. 
(Njarated into red, blue and h ia ck mlor c ompon ent- 



< signals. A laser scanner writes respective latent im- 
^ages corresponding to the color component signals 
OQon a cylindrical photoreceptor. The respective latent 
rs'Tiages are respectively written during one rotation 
^of the photoreceptor. The initial writing positions of 
CO the respective latent images are registrated by using 
CSJdrum index signal generated in synchronization with 
Qlhe rotation of the photoreceptor. ' 
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A COLOR IMAGE PROCESSING APPARATUS 



RELD OF THE INVENTION : 

The present invention relates to a color image 
processing system applicable to a simple ^elec- 
trophotographic color copying apparatus or th^ like. 

In the field of Image processing system I such 
as electrophotographic copying apparatus; the 
types- capable of recording the color image tends 
to Inclease, since the recent market demand, espe- 
cially In the office automation market, acceleratin- 
gly shifts to the color copying apparatus. Due to 
the rapid progress In the electronics, the recording 
of color image is usually controlled by the micro- 
computers. 

Unlike the conventional monochrome Image 
processing, the color image processing system be- 
ing capable of duplicating a color image requires 
the multiple steps of Imaging operation, and re- 
quires a large and complicated system configura- 
tion. : 

I 

Naturally, In recording color image, a single 
step of Imaging process may not duplicate a full 
color image. Con-espondingly. a color image as a 
duplicate of original color image may be recorded 
only by using several steps of processing. Accord- 
ingly, when a color image is recorded by a plurality 
of processing steps, a problem occurs: the registra- 
tion of independent color Images corresponding to 
the several color developing steps. This is because 
that poor registration cannot provide a sharply re- 
corded color image. 

When a copying apparatus has a coIorWmage 
capable function, it should be constituted so as to 
enable the recording with a specific color which a 
• user may arbitrarily select 

In this way. despite of the increasing need for 
the color recording, there are many disadvantages 
which must be solved. 

At the same time, even with office documents 
usually processed with a conventional monoch- 
romatic copying apparatus, especially with the 
onginals principally composed of line drawings a 
Usno lor color copying is apparent, in particular, "for 
highlighting a specified portion with an arbitrarily 
specified color, or for color duplication of graphs or 
tables. 

The line drawings, graphs or the like, in such a 
mulUcolor original document should be reproduced 
with extreme fidelity. Accordingly, instead of the 
above-mentioned image processing device in com- 
pliance with the full-color image recording system 
which does not readily reproduce the original line 



drawings, the advent of a color image procsessing 
system being capable of accommodating to the 
above-mentioned applications has been long await- 
ed. 

s Even with the latter device, various problems 

should be solved in order to enable wider use 
Accordingly, such a device should have improved 
registration, recording with an arbitrarily selected 
color, miniaturized and simplified device constitu- 
10 tion. and Improved cost-effectiveness. However a 
device completely satisfying these requirements 
has not yet developed. 

Therefore, it is an object of the invention, for 
solving such problems, to provide a color image 
IS processing system, which though having a mln- 
latunzed and simplified system constitution, being 
capable of recording a color Image without deterio- 
rating the quality of dupficated color Image. 

As mentioned previously, when recording a 
20 color image, the color Image processing system 
such as an electrophotographic copying device, at 
first separates a color original document into a 
plurality of independent color images, then each of 
the independent color images is transferred, by 
25 means of signals corresponding to the plurality of 
independent images, onto an Image-forming mem- 
ber in order to form corresponding electrostatic 
latent images, which are transfen^d and fixed after 
the developing steps for all the color images have 
30 completed, thus finally recording (copying) a color 
image which is the duplicate of original color docu- 
ment 

The color image processing system being ca- 
pable of such type of color recording ineVitably 
35 requires an image forming member which rotates a 
plural times in order to record a color image which 
IS coded info the corresponding types of color 
signals. Witii such an arrangement, however, the 
exact alignment of a preceding developed latent 
<o image and a next latent image being developed is 
indispensable. 

This is because, if the initial writing position of 

a preceding dev el oped lat e nt ima ge e ven s ligh tl y 

differs from the similar position of a next latent 
^ image being developed, the resultant misalignment 
in color images inevitably deteriorates ttie quality of 
recorded color image. 

For this reason, the registration correction in 
relation to the recording colors is extremely impor- 
so tant. The reason for decreased precision in reg- 
istration IS because the relation between the lead- 
ing edge of original document arid the initial posi- 
tion m a rotation of dmm varies every time the 



•mage agnal is written. Accordingly, correcting the 
registration is effected by establishing the constant 
relation between the writing timing and the rota- 
tional position of a drum. ~ 

To correct the rotation, the following method 
may be available. 

for J° '^'^^ ! ^^'^''"3 ^ ^ image 

has a drum dnvmg circuit mounted on the drum 
and controlled by a PLL In the drum driving circuit 

fromT^T![°"''"^ =''9"^' transmitted 

from a controller comprising a controller microcom- 
puter ,s supplied to an encoder provided within the 
dnv,ng circuit whereby the drum driving motor 
(m^n motor) .s controlled by the output from the 

is «n^lT"'''"^'^- «t'o^»-'n«ntionod problem 
« solved by using the dock signal also to control 
ttie registration, and by using the encoder as a 
sequence controlfing encoder, and by counUng In 
synchronization with the clock signal, the pSses 
corresponding to one rotational sequence of the 

inZ' ^ ^ '° "''^"y ^''9" '«=ding edge of 
mdependent color image based on the number o 
counted pulses. 

When counting the pulses corresponding to 
one rotatona. sequence of the drum, as menZed 

" K?' «" encoder, no 
senous problems will occur as far as the a!o 

IS expressed by an integer. 

However, the ratio between the one rotational 
sequence Of the dmm and the number of pSs 
counted by the encoder is in many cases no! 
expressed by an integer, because the clock ut 
quency of the encoder is predetemiined to cont^S^ 
I'ngly dnve the main motor. 

When there is not such an integer-definable 
^labon. and if the clock signal of encoder is ut d 
as a signal for detecting the rotational status of 

TZTl °' ''""^ "0, 

counted by using an integer number of encoder 
pulses. Correspondingly, when the drum is turned 
for the number of times corresponding to lhe num- 

mage on the other image, a leading Jrj. 



dependent images deviate from the sfmilar edge of 
the other image, because the errors due to the 
non-.n,eger-definable relation are accumulated and 
the mitial rotational position of the drum eventually 
devates from that of a preceding rotation. In short 
«ne registration deteriorates .n proportion to the 
increase m number of drum rotations which is 
necessary to record a color image which may Je 



Addrtionally. even if the main motor rotates at a 
: constant speed, the load on drum greatly fluc- 
, tuates. bacause a cleaning blade and a cleaning 
5 = irl' r Passed upon and released 

5 1 from the drum. Such fluctuaUon in load in turn 
causes the minor fluctuation in the drum speed 

Naturally, such small load fluctuation also dete- 
norates the registration. 

In view of these problems, the object of the 
'0 mvenuon is to solve such problems, and. therefore 

system featuring excellent registration, and ac- 
cordingly, improved quality of color image 

According to the invention, the above-men 

based on the drum index signal the writing timing 
of a laser is controlled. This always enables the 
« rotational position of the druri, to coincide wSh t^e 

r3ar^°'r'."^^-^"^«-"--p-n9S;: 

on,i.T ^ ^'"^^e processing system, an 
. optical scanning system is necessarily activated in 
» synchronizauon with the rotation of the donned 
simultaneously, the other image processing "steps 
are necessarily started in synchronization with the 
acjvation of the optical scanning system. aSoSJi 

P°S't.on Of the dmm is provided and connected to 
me drunn. as well, a reference timer providing refer- 
ence points ,n time axis is provided so as to detect 

lo^ ioH . '"'"^ ""'^^ ^'9"='- P™«=e«s-9 
steps including the activation of the optical system 

cTssfn^"" '^'^ °" index inte'mSrp:" 
The timing correlation among the drum index 
reference timer or standard Umer and thT image 

<o With the reference to Rg. 35. 

Firstly, the drum index signal is generated 

diately initiating the optical scanning (the scanning 
for image reading) (Rgs. 35-A and 35-B) 

limo'^* ^^""^ '0 '"^c reference 

imef a sp ecific number of pulses is counted after 

'^^♦^'^♦^d- ™s 'causes the 

stend-by penod TS of the optical scanning system 
(Rgs^35-C and 35-D). The stend-by perioS T? s a 

to start and reach the leading edge of an original 
document to be read. The stand-by period TS is 
aKvays constem. regardless of the size of the orij' 

Upon the temiination of the stand-by period 
the writing of image date onto the drum stens (Rg. 
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In this way. by usfng the drum index signal, 
and by starting the count of the reference timer 
pulses-at a time point when the drum index signal 
is detected, the stand-by period TS of the optical 
scanning system can be detected. Perfonning such s 
a processing step every time the drum turns can 
always maintain the image data wriUng timing -con- 
stant, and thus improving the registration. ' 

However, when maintaining the image data 
writing timing always constant, as mentioned /o 
above, by detecting the drum index signal so as to 
start the reference timer, the writing timing may 
deviate by one pulse phase of the reference timer, 
depending upon a manner with which the drum 
index signal is being intenupted. 15 

For example, as shown in the Rgs. 35-A 
through -C. the drum index signal Intentjpt may 
occur immediately after the pulse of reference tim- 
er has been outputted. Also, as Illustrated in Rgs. 
35-A, -F and -G. the drum index signal interrupt 20 
may occur immediately before the similar pulse is 
outputted. 

The count of stand-by period TS starts when 
the drum index signal is received. Accordingly, 
even if the inteniipt timing of drum index signal rs 
deviates, as mentioned above, one pulse cycle 
fonvard or backward, the duration of stand-by pe- 
riod TS is always constant. 

However, the termination timing of the stand-by 
period TS naturally differes. depending upon the 30 
interrupt timing of the drum index signal. The start 
timing for writing the image data is based on the 
tennination timing of the stand-by period TS. 
Therefore, in this case, the writing timing deviates 
by one cycle W of the reference timer at the 35 
maximum. 

When using 10 msec reference timer, the writ- 
ing timing deviates, in the worst case, approxi- 
mately 10 msec, depending upon the manner of 
drum index signal interruption. In this case/ the 4o 
leading edge of an independent color image may 
deviates by approximately 0.57 mm. 

Additionally, if the deviated leading edge of 
image is written into the data processing system 
the deviation affects the leading edge through the 45 
trailing edge of the image, when the Image is 

- ^ordod (co p i ed ), wit l mu t the error being com- 

pensated. This means to provide a recorded image 
featuring excellent registration becomes too- dif- 
ficult 

Accordingly, the invention has solved such dis- 
advantages, and proposes a color image process- 
mg system featuring an improved quality of re- 
corded color image, by incorporating an arrange- 
ment, wherein the image data writing timing is 55 
always maintained constant even if the image data 
wnting timing is determined based on tiie drum 
index signal. 



Incidentally, a series of processing steps In- 
cluding one where the data writing mth a laser is 
initiated upon the detection of the dmnj index sig- 
nal are, . in most cases, controlled by a "Microcom- 
puter, j 

When controlling writing timing andjother steps • 
with a microcomputer, the drum Index^ signal de- 
tected on the drum is temporarily fdd into the 
microcomputer, whereby the index sigrfal activates 
the Interrupt routine. | 

At the same time, the microcomputer where 
the Index signal is fed may have in its input stage a 
high-gain amplifier.serving as a buffer. | 

The provision of such a high-gal'n ampfifier 
may result in tiie activation of the interfupl routine 
being triggered not only by an nonnal Index signal 
but by noises. j 

The nolse-ti-iggered enroneous activation of in- 
termpt routine makes It impossible to regulate the 
con-elation bet ween the rotational position of drum 
and the data writing timing with a laser within a 
specific allowable scope, based on the' Index sig- 
nal. \ 

For example, tiie interference by 'noises will 
cause tiie erroneous operation Illustrated in Rgs. 
37 and 38, If a control program is designed so that 
tiie reference timer (Rg. 37-B) designating the data 
writing timing with a laser in synchronization with 
tiie fall of index signal {Rg. ST-A) is generated, and 
tiiat the data writing with a laser is perfc^Tned when 
a specific number of pulses have beirx counted 
(period Ts) based on the reference timeil 

More specifically, when not only a* fall but a 
rise in index signal can set the reference timer, a 
second pulse will re^set tiie reference timer, and the 
counting sequence restarts at this time- point (Rg. 
38-B). 

As a result, the writing start timing witii a laser 
delays, from the normal timing, at leait a period 
con-esponding to tfie pulse duration Tp df tfie index 
signal (Rg. 38-C). 

Accordingly. Uie invention has solvetl such dis- 
advantages, and proposes a color imagfe process- 
ing system featuring satisfactory registration and. 
as a result, an improved quality of recorded color 
image, by incorporating an an^anqement to prevent 



the intenupt routine from being erroneously ac 
tivated by an external noise even if tfie drum index 
signal is used for the above purpose. ' 

Some of the color image processing systems 
being capable of the above-mentioned color re- 
cording operation are provided with two types of 
copy modes; the mono-color copy mode and the 
multi-color copy mode. ; 

The mono-color copy mode is a mode, wherein 
an image is recorded in a spedfied color with one 
rotation of an image forming member. 



IS 



In contrast, in the multi-color copy mode a 

color .mage is recorded in two or three colors 

Accordingly, an image is recorded in the specific 

color^ only when an image forming member has 

completed two or three rotations. Such a co.o . 

mode may t» hereinafter referred to also as a tw^ 
or three-color copy mode. 

As can be understood from the above descrio- 

LT^ 'T^^ '"^'"ber a plurality o' ,„ 

*mes in compliance with the plurality of inde^en 
dent color signals. In this case, a latent imaoe to 
b« developed Should, as mentioned pre" iousre ! 
actly a g„ w,tt, already developed latent image 
tho l multi-color copy mode 

»e mmaf .mage-writing poslfion is every J-" 

means of the above-mentioned index signal 

In contrast, in the mono-color copy mode it is 
not necessary to adjust the initial writing position to 
a specific position. If a confinuous copying op^r^ 

to m^r^ '^'^ ""^ " - aS'vantagrous 

no K« ' """^'"S '"^"^"'^^^ Without wait! 
ng for the completion of one rotation of the dmm 

Based on the index signal, the copying rate ba- 
«.mes low. Since the writing should be a wa^ 
resum«f at the first iniUal image-wriung position 

ence IIT ^^^^ '^fer- 

-^^signal (index signal, is used regardless of 

At^^dingly. me invention has solved such dis- « 

system, wherein the above disadvantages are 
eliminated by selecting a reference signal to d^ 

oanee with a copy mode. 
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SUMMARY OF THE INVENTION 

According to the invention, the above-men- 
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^ostatip latent image on an image forming mtm. 
ber. and the latent image ,s developed soTs To 
record the onginal color image informa7o„ and 

separate the color .mage signal transmitted from 
«^ .mage reading means into specific independem 
color component signals, and an output device "n 



so 



: which the optical signaf is modulated base<J o„ 
S «jese ndependent color component signair^;^" 
•tetent mage fom,ing means to fom, the elTor^- 
static stent imaged based on the optiLl s*^!^ 
^ ^ansmitted from the output device, and a deveC 
1?H, ri.''""° " ^'"'^"'y °' developing r^«S^ 
each Of Which can be adapted to corresj^ndrnl 
develop each independent electrostatic K "m- 
is'gnaj ' °" «""Po«em 

i» ^°^«-^entioned system is provided v,ith 
• P'"""»y 0' developing means each of which «n 

iSrr' t"'"'' '''' independent Ile^sta^ 
latent image based on the independent color Sm 

^^^^^^^^^ 

^iZl? sy"'=^™"«ation with the rotation ollhe 
Image forming member. ^® 

! VWth the above-mentioned system the rir,.m 
.ndex interruption is inhibited for a so^drV/no 

member IS obtained. 'orming 
th« ='»^^en«oned system, every time 

Witt, r "t^r ' synchronLS 

SnflL '^^''^"'^ to the Signal for 
starting the image signal writing restarts in svn 

chronization With the drum index sigS ' 
The above-mentioned system comprises a mo- 

detecting the drum index and mounted on the 

cod?s^,'"'r"''"^- ' "^^^ 
coder signal and connected to the motor for drivlno 

the .mage member, and characterized in C "n 

compliance with a designated copy mode the 

color signal generating means Each of tho 

rrrr inSisi^^^^^^ 

nto a binary^oded signal comprising -rs and 
;0 s by a .binary circuit. y ' s ana 
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The binary-coded signal modulates the output 
device, which is a device to form an optical Signal 
corresponding to the binary-coded signal. Writing 
the optical signal onto the image forming member 
having a uniformly electrified photosensitive layer 
forms an electrostatic latent image. 

An electrostatic latent image is formed for each 
of the Independent color component signals, and 
accordingly, multi-color recording requires at' least 
three times of color image forming sequence 
(exposing). 

Each independent electrostatic latent image is 
developed by a corresponding developing unit, 
then subjected to the fixing which completes the 
color imaging process. 

Additionally, a cleaning means cleans the sur- 
face of the image forming member in order to 
prepare the next Imaging sequence. 

By controlling the image signal generating 
means, the color component signal transmitted to 
the binary-coding circuit is designated. This allows 
recording a read-out Image in a externally des- 
ignated color. 

The timing for writing an electrostatic latent 
image, that is. the timing for writrng the color 
component signal, is regulated based on the index 
signal obtainable from the drum. The above wriUng 
tirning is reset every Ume the independent color 
component signal is written. This arrangement pre- 
vents the deterioration of registration even when a 
plurality of independent color component images 
are superposed upon one another to record a color 
image. Also, the similar timing does not deviates 
even if the load exerted upon the drum fluctuates. 

The reference timer restarts it scycle upon the 
reception of the drum index signal. This arrange- 
ment ensures, regardless of the Interrupt timing of 
the drum index signal, that the termination timing of 
the stand-by period TS corresponds with a specific 
time point. As a result, the registration does not 
detenorate even when a plurality of independent 
color component irriages are superposed upon one 
another to record a color image. 

Since the intemjption of following index signal 
IS inhibited for a specific period after the reception 
of the similar signal, the control routine of a micro- 
compuier is noi accidentally activated by an exter- 
nal noise, even if the microcomputer has a high- 
gain amplifier. 

Using an independent color component signal so 
having been already separated, an electrostatic la- 
tent image of the corresponding color is formed In 
other words, the writing timing for an independent 
electrostatic latent image, that is. the writing timing 
for an independent color component signal, is de- 55 
termined in compliance with a color copy mode 



As a reference signal for the write start posi- 
tion, an encoder signal is used in addition to the 
index signal obtainable from the drum. As an en- ' 
coder signal, a signal transmitted from, for exam- 
5 pie. a frequency generator (FG) con nected to' the 
motor for driving the drum is used. 

The encoder signal provides n steps of pulses 
per one rotation of the drum. Corresponding, by 
referring to the pulses, a specific position of the 

10 extemal circumferential surface is arbitrarily and 
readily designated. This aaangement eliminates a 
necessity to hold a next copying sequence until the 
completion of one rotation of the drum, and greatly 
accelerates the overall copying operation. 

'5 For this reason, the encoder signal is sued as a 

reference signal In the mono-color copy mode. In 
contrast, during the multi-color copy mode, the 
Index signal is used as a reference signal. 
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BRIEF DESCRIPTION OF THE DRAWING 

Rg. I is a block diagram schematically illus- 
trates the system constitution of a -color image 
processing system of the Invention: 

Fig. 2 is a cross-sectional diagram Illustrat- 
ing the principal area of one example color photo- 
copying machine useful for the invention: 

Fig." 3 is a schematic diagram illusti-ating a 
prefenred output device used in the Invention: 

Fig. 4 Is a cross-sectional diagram illustrat- 
ing one example of an independent developing 
unit: 

Fig. 5 is a block diagrarn illustrating an ex- 
ample con stitution of an image reading device; 

Fig. 6 Illustrates the correlations among var- 
ious processing timing and describes the Image 
reading operation: 

Fig. 7 explains an optical scanning system: 

Fig. 8 includes spectral diagrams of a color 

signal: 

Fig. 9 explains the color separation proce- 
dure: 

Fig. 10 illustrates one example of a color 
separation map; 

5g . Il - A il l ustr ates-one-example-of-a 

separation circuit; 

Fig. li-B illustrates one example of a color 
selection circuit: 

Figs, 12 and 13 are waveform diagrams in- 
dependently Illustrate the correlation between a 
color signal and the recording operation tiiereof; 

Fig. 14 is a block diagram of a binary codinq 
circuit: ^ 

Fig. 15 explains the interpolation method; 
Fig. 16 schematically illustrates one example 
of an interface drcuit; 



Fig. (7 is a block diagram schematicany illus- 
trating a peripheral drcuitry of an output device- 

Figs. IS.and 19 are block diagrams represent- 
ing circuits respectively associated witti the first 
and second microcomputers; 

Fig. 20 schematically shows the relation be- 
^veen an image forming member and a dmm in- 
dex; 

relafion'^^' ^' * '"^ illustrating the above 

^ ""^ waveform diagrams 

jointly Illustrating the color recording operation 

^® ^ flowcharts jointly 

Ulustrate one example of control program controlled 
by the first and second microcomputers; 

trahn^?" waveform diagrams illus- 

trating tt,e operation according to the invention; 

irMnJS' wavefomi diagrams illus- 

trating the malfunction of a counter; 

uMnf^^ ^ represents wavefomi diagrams illus- 
trating the improved operation according to the 
invention; " 

■ i„ III .Tf ■ ^ ^® waveform diagram joint- 
ly illustrating the malfunctioi> of a counter; 

illustra»2 ;H^^ ^ '^'^9'*^ schematically 

Nlustrates the system constituUon of another em- 
bodiment of a color image processing system ac- 
cording to the invention: 

Figs. 40 through 42 are flowcharts jointly 
.llustrate another example of a control program. 
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DETAILED DESCRIPTION OF THE INVENTION 

te^^?.!"^*"^ °' ^ '""^S^ processing sys- 
tem of the invention is hereinunder described in 
detail with the reference to Rg. i onwards 

Rg. I schematically Illustrates the constituion of 
.nvenS5r'' "'"'"'''"^ according, to the 

Color infomiation. for example, of an original 
document is converted into color image signal at 
an mage reading device 10. After the analog-to- 

st'el iSr''''? P^'^^i'ng 
steps^ the signal is finally converted into image 

Jata h^ng a specific bit configuration, for exam- 



c o nf i gurot i on. c om p i i b i ng i 6 tones 
(represented by hexadecimal 0 through F). 

inH.^^''"^^® separated into a plurality of 

independent color signals at a color signal forming 
means 20. In this example, a plurality'of indZ 
dent color signals correspond with three colors or 
more specifically, red signal, blue signal and black 

r ""'"^""y- " "'^y ™adily under- 
stood that the image data may be separated into 
signals ol other colors. 



A" of the independent color signals are s» 
quenNa»y binary-coded at a binary 'coding avi 
30^Wn this example, the similar signals ie 2^ 

;orr?er^''^^"^'^^^^°'^-'--o^^Van. 

I . ''"age is fed into an aoutput device 

ZZIZTV''"'' '"terfacTcicr^o 

A ll Vr"*^"? « pattern. 
; A laser recording device or the nke is used as 

21' .'T '^'^^ a laser recSl^ 

. , dev ce the dither image is converted into a s^S 
photo signal, which is modulated based on Vhe 
f'"^ <lf Of the dither image. In this e,^pte' 
!|ar'il'"''"''"°" by intemSToSu 

'verSs.'"^'"'^"''" --'"fl -V at 

dav.JI'^nr"' ""^"^^ transmitted from the output 
fZ^ ' ?,'^"^"^'^''"^'' independent elec 
fff , ^1^:' respectively in an indepe^- 

2s • r«Ll ° ""aae is recorded on a 

25 recording paper as required. " on a 

thro,!!!? if fading device 10 

through the output device 100 are con Jled. based 

frL 1 transmitted respectively 

: S "''fP^'«'°""y comprise a microcomputer. 

ce. Jl 1 ^'''''''^ '■•"age pro- 

cessmg system as a whole. The second comput^ 
pnmanly controls peripheral devices provided for 
35 TreLT"' reference'nume^i 99 

ZZ l f r'"'" '^^ '^ansmit various com- 
mand signals for such controlling funcUons 

n.JL^T°" *° transmission of the above- 
mentioned various command signals, the first and 

SarrLl''™'^''"''"'"'' various 
a7r^J ""^^^ '""^'"9 "Paration. as well 

oatp'utrvicrr "^"'^^^'^•'^ -'"^ 

Ar. ^ a^sample of such a color imaoe 

« processing system is described below ^ 
At first, a simplfl 



i- tt,^ ■ w^- color copying machine u s efu r 

^ A simple color copying machine records a bol- 
50 o image while the color information is sep^ated 
nto about three types of independent coTTn 

SSL a' ''"^ •^^^ 

LndWuTe "'- ^'^'-'^ample. black BK. red R. 

55 : f^ig. 2. the relerence numeral 60 represents 

r :r ''""'^P^' a cob copT 

IhLTf ""'"aral 61 represent a drum- 

shaped image forming member whose surface h^ 
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an photoconductive surface layer composed of 
OPC (organic photoconductive member) or the like, 
where an electrostatic image, (electrostatic latent 
image) in correspondence with an optical image is 
formed. 

Opposing to the drcumferential outer surface 
of the image forming member 61 are sequentially 
disposed, along the rotaOonal direction, the mem- 
bers mentioned below. 

The surface of Image fomilng member 61 is 
uniformly electrified with an electrifier 62. On the 
uniformly electrified surface of image fomiing 
member 61. each independent cofor image is sub- 
jected to the imagewise exposing (the optical im- 
age Is represented by the reference numeral 64). 
The Image having been subjected to the imagewise 
exposing is developed with a corresponding devel- 
oping unit. The number of developing units being 
provided cdn-esponds with the number of indepen- 
dent color images. 

In this example, a developing unit 65 contain- 
ing red toner-developer, a developing unit 66 con- 
taining blue toner-developer, and a developing unit 
67 containing black toner-developer, are disposed 
in this order toward the direction of rotation of the 
image forming, member 61 as opposed to the sur- 
face of the member 61. 

One of the developing units 65 through 67 is 
selectively driven in synchronization with the rota- 
tion of the image fomiing member 61. For example 
when, the developing unit 67 is driven, the toner 
deposits on the electrostatic latent image corre- 
sponding to an independent black image, thus de- 
veloping a positive independent black image. 

Toward the developing unit 67 are provided a 
pre-transfer electrifier 69 and a pre-transfer expo- 
sure lamp 90. This -arrangement allows smooth 
transfer of a color image on a recording member P 
as well as smooth separMion of the recording 
member from the image forming member 61. 

The pre-transfer electrifier 69 and the pre- 
transfer exposure lamp 90 are provided in compli- 
ance with a spedfic requirement. 

The color image developed on the image for- 
ming member 61 is transfen-ed onto the recording 
member P by a transferrer 91. The recording mem- 
MiLEJ iavin g the tr aasfepred-image-ts-g ubj ect uU to 



It is well known that the deaning means for 
removal operation is well apart from the surface of 
image fonmlng member 61 until the already devel- 
oped portion of tiie member reaches [and passes 
5 through tiie area of the similar means. • 

As tiie electrifier 62. a scorotron^ corona di- 
scharger or the like may be used. This is because 
such an arrangement with limited influence from a 
former electrification step, provides stable 
10 triboelectridty on the image forming member 61 
and ensures a spedfic level of surface potential. 

As the image exposure light, an Image expo- 
sure light generated by a laser beam scanner is 
employed. A laser beam scanner allows, as men- 
15 tioned below, a well-defined color image to be 
recorded. An image exposure means in Rg. 3 is 
one example of ttie laser beam scanner (optical 
scanning device) 80. 

The laser beam scanner 80 has a laser 81 such 
20 as of a semiconductor laser. The laser 81 Is cantrol- 
iingly turned ON or OFF by independent color 
images (for example, in tfie fomis of binary-coded 
data). A laser beam emitted from the laser 81 
reaches a mirror scanner comprising an octahedral 
25 rotating polygon min-or via mirrors 82 and 83. The 
laser beam is deflected by tiie mirror scanner 85 
and directed onto ttie surface of the image forming 
member 61 through a image-focusing f - e lens 87. 
The numerals 88 and 89 represent tilt angle 
30 correcting cylindrical lenses. 

The laser beam being continuously deflected 
by the mirror scanner 85 scans tiie surface of the 
image forming member 61 toward a specific direc- 
tion with a spedfic speed. Such scanning enables 
35 the image exposing corresponding to an indepen- 
dent color image. 

A collimator lens 86 functions to set the beam 
diameter on ttie image fonning member 61 to a 
specific value. 
^0 As the mirror scanner 85. a galvano mirror 
crystal deflector or tiie like may substitute tiie 
rotating polygon mirror. 

The developing units 65 Uirough 67 have a 
substantially identical constitution. Accordingly the 
^5 constitution is hereinunder described by using' the 
developing unit 65 as an example. 



a fixing device 92 in the after-stage, then the re^ 
cording member, or a recording paper, is ejected. 

A neutralizing device 93 comprises, in compli- 
ance with a requirement, one or both of a neutraliz- 
ing lamp and a neutralizing corona discharger. 

A cleaning device 94 comprises a cleaning 
blade, magnetic brush, fur brush and the like 
These components function to remove residue 
toner on the drum surface after a color image on 
the image forming member 61 is transferred. 



^-ig. 4 Illustrates one example of developinq 
unit 65. . ^ 

In this figure, tiie meanings of reference nu- 
50 morals are as follows: 70. housing: 71, toner sup- 
plier; 72, sponge roller; 73a and 73b. toner agitat- 
ing members: 74. scraper: 75. developing sleeve: 
76. magnet (roller-shaped development magnet)- 
78. H-cut plate: 79c. register; 79b. AC power 
55 source, and; 79a. DC power source 



The toner supplied from the toner supplier 71 is 
transferred to the developing portion comprising 
the developing sleeve 75 and the magnet 76 by the 
operation of the sponge roller 72 and the agitatino 
members 73a and 73b. Upon the developing 
sleeve 75 is formed a developer layer 77. whose 
thickness being uniformly regulated by the cut 
plate 78. comprising toner and carrier. This devel- 
oper layer develops a latent image formed on the 
surface of the Image fomiing member 61. 

After the developing, the developer remaining 
on the sleeve 75 is scraped off by the scraper 74 

The clockwise arrow indicates the transfer di- 
rection of the developer, and the counterclockwise 
arrow indicates the rotational direction of the maq- 
net 76. ^ 

A specific level of AC current having been 
superposed upon DC signal is applied onto the 
developing sleeve 75 via the resistor 79c. Cor- 

iTZfi^K'^ '"^""^ °' d«V«'0P'"ent bias 
s applied between the developing sleeve 75 and 
me image fonming member 61. 

r.„lT '!f°"'' tleveloping onwards, in which 
course the independent color toner images Includ- 
ing the second one are sequentially formed upon 
the first one. toner already deposited on the image 

IhT'iH^ "IT"^' ®' " P^^-^^^^S development 
Should not be shifted from the original position. For 
this reason, the developing is favorably performed 
rn accordance with the non-contact jtjmping devel- 
opment method. 

Fig. -4 illustrates a developing unit which per- 
forms the developing in compliance with the non- 
contact jumping development method. 

A preferred developer is a so-called two-corn- 
ponent developer comprising non-magnetic toner 
and magnetic toner. This is because such two- 
component developer provide vivid colors, and H 
allows easy electrification control of toner 

iu„J^!r'^J '^^^' '° '"^^ 3 constituUon 
Illustrated m Fig. 5. 

,nn,!L^'^ information 
(optical image) of an original document I positioned 
on a draft deck lA is separated into two indepen- 
dent color images by a dichroic mirror 2. In this 
example, the similar information is separated into a 
reo R color image and a cvan Cy rni»r ; 
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Accordingly, a dichroic mirror 2 having a cutoff 
property around 600 nm is used. This makes the 
red component a transmitting light, and the cyan 
component a reflecting light. 

The red R image and the cyan Cy image are 
supplied respectively into image reading means 3 
and 4 independently composing, for example, a 
CCD where an image signal exclusively compris- 
•ng the red R component and an image signal 
exclusively comprising the cyan Cy component are 
independently outputted. 



Rg. 6 Illustrates the correlaBon among the im- 
age signals R and Cy. and various timing sign^ 
necessary for correctly outputfing the 

„Hn7o» w ' ~^™5P°"ds With the maximum 
original-reading width W of the CCDs 3 and 4 the 

i i ^ ™^ °"' synchronii 

hon with the synchronizing clock signal CLK (Rg. 

These Image signals R and Cy are supplied via 
an unshown normafizing circuit into the A/D con- 

^ i*".? respectively into a 

: digital signal having a specific bit configuration 
Dunng the A/D conversion, the shading correc- 

6 for shading correction is provided. The memory 6 
^ saniples white Image data corresponding to one 

V """T^* stores the 

I date, then used the data as data for shading cor- 

'2n^li^lTT7 ^ ""^ '^"cfroniza- 

Uon wltti the Clock signal of a CCD driving pulse 

I generating circuit 7. The pulse generating drcuit 7 

timing of the memory 6 is controlled by the index 
signal for starting scanning supplied to the pulse 

tZT^f ""'^j:" ^ ^ ^ ^Snal 

supplied from the second controller 250 

The digital color image signal is fed into a 

color separating circuit in the next stage, where 

separated into a plurality of independent color sig- 
.nals necessary for recording the color image 

The above example is a simple recording de- 
vice, wherein a color image is recorded in the ttiree 
colo«^ red R. blue B. and black BK. Accordingly 
Uie color separating circuit 150 separates origrnal 
b IX T '""'dependent color signals. R. 
B. and BK. A specific example of color separation 
IS described later. ^w^man 

The independent color signals R. B. and BK 
are transmitted to a ghost canceler 9. which per-* 
forms the ghost elimination operaUon so as to 
cancel the ghost signals possibly appearing both in 
the mam and sub scanning directions 

Incident ally, as shown in Rg. 7. the main scan- 



'^^"^"^ *° '•'^ °"9inal document I is a 
engthwise direction of the both CCDs 3 and 4 
(honzontal scanning direction), and the sub-scan- 

both CCDs 3 and 4 (vertical scanning direction) 

After the elimination of ghost, the independent 
color signals R. B. and BK. are sequentially sup- 
Pl-ed into the color selecting circuit 160. whereby 

Z ''^"^ ^^'^'^'^^ rota- 

tion of the image forming member 61. This is be- 
cause, as mentioned above, this example used an 
•mage forming process, wherein only one indepen- 
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dent color Image is developed per one rotation of 
the Image forming member. More specifically. In 
synchronization"*with the rotation of the Image for- 
ming member 61. the developing units 65 through 
67 are sequentially and selectively driven, and si- 5 
moltaneously, the independent color signal cor- 
responding to the selectively driven developing unit 
Is sequentially selected at the color selectino circuit 
160. 

The color selection signals GI through G3 cor- w 
responding to independent color signals are trans- 
mitted from the second controlfer (second micro- 
computer). The output status of the color selection 
signals CI through G3 varies depending upon 
whether a recording mode is normal three-color 15 
copy mode or a mono-color recording mode, that 
is, color-designated recording mode. 

Additionally, the color separation operation to 
separate an original color draft into three indepen- 
dent color signals is performed per every rotation 20 
of the image forming member 61. 

The above color separation operation {color 
separation into two or three independent color sig- 
nals) is performed based on the following principle. 

Rg. 8 schematically illustrates the spectral re- 25 
flectivity characteristics of a color chart of an in- 
dependent color component, wherein Rg. 8-A illus- 
trates the spectral reflectivity characteristics of 
achromatic component. Rg. 8-B illustrates the blue 
spectral reflectivity characteristics, and Rg. 8-C 30 
illustrates the red reflectivity characteristics. The 
horizontal axis represents wavelength in nm. and 
the vertical axis represents the relative sensitivity in 

Now, assuming that the level of red signal R 35 
being normalized based on the white color is VR. 
and that the similar level of cyan signal Cy is VC. 
then, by formulating the coordinate system with the 
signals VR and VC. an original color image can be 
separated, based on the formulated color separa- 40 
tion map. into red. blue, and black. 

In determining the coordinate axes, the follow- 
ing criterion should be taken into consideration. 

I. To enable the reproduction of half-tone, 
the concept of reflectivity (reflective density) of 45 
onginal document I comparable to the luminance 



signal among, television signals is to be incor- 
poraled. 

II. The concept of color difference (including 
hue. chroma or and the like) among red, cyan and 50 
the like is to be incorporated. 

Accordingly, available luminance signal infor- 
mation (for example. 5-bit digital signal) and color 
difference signal information (similarly. 5-bil digital 
signal) are as follows. 

Luminance signal information = VR + VC 



wherein. 

OSVR^I.O (2) 
0 ^ VC ^ 1.0 (3j 
0 5 VR + VC ^ 1.0 (4) 
The sum of VR and VC (VR + VC) ranges 
from the baick level (= 0) to the white level ( = 
2.0), therefore every color conresponds to a value 
ranging from 0 to 2.0. 

Color difference signal Information = 
VR/(VR + VC) or 
VC/(VR + VC) (5) 

In an achromatic mode, a proportion between 
red level VR and cyan level VC contained in the 
whole level (VR + VC) is constant. Accordingly, 
the proportion may be expressed as; 

VR/{VR + VC) = VC/(VR + VC) = 0.5 (6) 
In contrast, In a chromatic mode, especially In 
red color mode; 

0.5 < VR/(VR + VC) ^ 1.0 (7) 

0 i VC/(VR + VO < 0.5 (8) 

In cyan color mode; 

0 i VR/(VR + VC) < 0.5 (9) 

0.5 < VC/(VR + VC) 5 LO (10) 

Accordingly, by using a coordinate system 
having two axes, (VR + VC) and VR/(VR + VC) 
or. (VR + VC) and VC/(VR + VC). the chromatic 
color (red color and cyan color) and the achromatic 
color is clearly separated only with a level compari- 
son process. 

Rg. 9 shows a coordinate system, wherein the 
vertical axis corresponds with the luminance signal 
component (VR + VC). and the horizontal axis 
con-esponds with the color difference signal com- 
ponent VC/(VR + VC), 

When using VC/(VR + VC) to represent the 
level of a color difference signal component, an 
area lower than, level 0.5 is for the red color R, and 
an rear greater than level 0.5 is for the cyan color 
Cy. Achromatic color exists in the vicinity of the 
level 0.5 of the color difference signal infonnation. 
as well as in an area containing less luminance 
signal information. 

Rg. 10 illustrates a typical example of color 
separation map. wherein the color separation has 
t>een effected in accordance with the above color 
separation method. 



A ROM table is used as the color separation 
map. In this example, the map is subdivided into 
32 by 32 blocks. Accordingly, as the number of 
address bits in relation to the ROM table. 5-bit line 
address as well as 5-blt column address are used. 
The ROM table stores quantified density-represent- 
ing values obtained based on the reflective den- 
sities on an original document 

Rgs. Il-A and -B are schematic diagrams illus- 
trating respectively one example of a color separat- 
ing circuit ISO and one example of a color selecting 
circuit ISO. 



With the color separating circuit 150 in Rg. ji-A. 
into terminals 150a and I50b, the red signal R and 
the cyan signal Cy, prior to the separation into 
three colors, are respectively supplied, whereby 
the signals are subjected to various processing 5 
steps, such as tone conversion, r correction and 
the like, at an arithmetic processing circuit 151. 

The arithmetically processed data Is used as 
an address signal for a memory 152 storing the 
arithmetic results of (VR + VC) necessary to for- 10 
mulate the luminance signal data, and at the same 
time, used as an address signal for a memory 153 
stonng the arithmetic results of color difference 
signal data VC/(VR + VC). 

The outputs from the memories 152 and 153 are is 
used as address signals for color separating 
memories (each comprising a ROM) 154 through 
156. As the memories 154 through 156. the data 
tables individually storing the data of independent 
color separation map. shown in Rg. 10. are used. 20 

The memory 154 is associated with the black 
signal BK. and the memory 155 Is associated with 
the red signal R. and the memory 156 is associated 
with the blue signal B. 

As can be understood from the color separa- 25 
tion map in Rg. 10. it is possible to separate the 
color information signal of an original color draft 
into three independent color signals R. B and BK 
and output these signals, by detecting the levels of 
red signal R and cyan signal Cy. 

Each of the memories 154 through 156 simulta- 
neously outputs the density data (4.bit configured) 
of corresponding color signal as well as 2-bit con- 
figured color code data. 

The independent density date as well as the 35 
independent color code data are synthesized into 
one entity correspondingly in the after-stage syn- 
thesizers 157 and 158. The synthetic density data as 
well as the synthetic color code data are supplied 
into the ghost canceler 9. where ghost signal is 4o 
eliminated. 

After the ghost elimination, each data is fed 
into the color selecting circuit 160 illustrated in Ro 
ll-B. 

Having been supplied into the terminal 161. the « 
color code data is further supplied into a decoder 
I64._wfaere t h e c o l or cp do is d ecode d, and t he 



decoded output is supplied into OR gates 166 
through 169. Ukewise. data of the color selecting 
signals Gl through G3 having been supplied into 50 
the terminal 163 are decoded by a decoder 164 
which supplies the decoded outpiits into a plurality 
of above OR gates 166 through 169. an appropriate 
color signal is arbitrarily selected from the red. blue 
and black color signal, and a signal involving all ss 
these color elements (all-color). 



■ The color signal-selection signal outputted from 
each of the OR gates 166 through 169 is supplied 
into-the density signal separating circuit 170 as a 

■ density selecting signal. Into the density slonal 
separating circuit 170 is supplied the above-men- 
tioned density data via the terminal 162. and an 
appropriate density data is selected in correspon- 
dence with the above-mentioned selection signal. 

The selected density data Is supplied into a 
binary-coding circuit 30. 

The color selection signals Gl through- 03 cor- 
; respond respectively with each separated color sig- 
nal; in an ordinary color recording mode, the gate 
signals Gl through G3 constituting a three-phase 
signal in synchronization with the rotations of the 
image forming member 61 (Rgs. 12-G through I) 
Simultaneously, into each of ttie developing uaits 
65 through 76 is supplied a corresponding develop- 
ment bias represented by one of Rgs. C through E 
in synchronization with the rotation of the imaoe 
'forming member 61. 

As a result, in correspondence with the expo- 
sure processes I through III (Rg. 12.F) each for an 
independent color, the exposing and developing 
are performed sequentially. 

In contrast, in tiie color-designated recording 
mode, the image forming process performs the 
.recording in only a designated color. Accordingly, 
ithe three selection signals Gl through G3 are ob- 
tained in a same phase (Rgs. 12-G through I). The 
example in Rg. 13 shows a case where red color is 
designated. 

Upon the color designation, a developing bias 
IS supplied solely into a corresponding developino 
:unit 65 (Fig. 12-0). which is then activated. In oUier 
words, only the developing unit 65 containing a red 
toner (developer) is driven, and correspondingly, an 
image is recorded in red regardless of the color 
information of an original color draft I. 

Even when another color (black or blue) is 
designated, the image forming process is identical 
to that of red color operation, therefore the redun- 
dant description is avoided. 

Fig. 14 is a schematic diagram illustrating one 
example of a binary coding circuit 30. 

In this figure, a threshold ta ble 32-Comprises-a 



main-scanning counter 33 to count the writing clock 
signal, a sub-scanning counter 33 to count the 
honzontal synchronization signal, and a matrix 35 
(composed of a ROM) to output a specific thresh- 
old value data based on the counted values of ttie 
counters 33 and 34. 

If an original draft is a line drawing, the data of 
a specific threshold value corresponding to the 
density of line is used as threshold value data On 
the other hand, if an original draft is a photograph 
a dither matnx is used to provide the threshold 
value data, since binary coding by dither method is 
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favorable for ttiis purpose.. About three types of 
dither matrixes are provide to cope with different 
densities of an original draft, and an appropriate 
one is selected In compliance with a density of 
original. j ^ 

The image data outputted from the coloi- se- 
lecting circuit 160 Is. at a comparating circuit 37 for 
binary coding, compared to a specific threshold 
value obtained from the threshold value tabid 32. 
and binary-coded on the pixel-by-pixel basis. ' ,o 

Additionally, prior to the binary-coding process, 
an original image data may be subjected to the 
enlarging or reducing process. 

The enlarging or reducing in the main-scanning 
direcBon is effected by an electrical signalling' pro- ts 
cess, and the enlarging or reducing in the sub- 
scanning direction is effected by varying the shift- 
ing speed of the CCDs 3 and 4 or of image 
information with the exposure time of the CCDs 3 
and 4 kept constant. 

Associated with the enlarging or reducing in 
the main-scanning direction, an image processing 
circuit is provided. For the enlarging and reducing 
operations, an interpolation method is employed. 

The interpolation method is an image process- as 
ing method to form an enlarged or reduced image 
by adding to or thinning out data associated with 
an adjacent pair of original image data, based on 
the levels of adjacent pair of original image data. 

When enlarging an original image twofold, for so 
example, as shown In Rg. 15. a level SI which is an 
intermediate level of the levels Dl and D2 of binary- 
coded original image is determined based on these 
levels, then the level SI. as well as the original- 
image levels Dl and D2 are used as the post- 35 
enlarging image data, that is. the Interpolation data. 

The enlarging or reducing process Is per- 
formed on the real-time basis. Correspondingly, the 
above interpolaUon data is pre-recorded on for 
example, a ROM. whereby the Interpolation data S « 
IS addressed by using a pair of original image data 
or the like. 

Such data is not stored in a RAM or the like 
even in the color separaUon. color ghost elimination 
and other processes. This arrangement enables the 45 
real-time processing, as well as the speedier and 
^malleHmage-processing-s ystem. 



Fig. 16 shown an interface circuit 40. 
The interface circuit 40 comprises a first inter- 
face 41 to receive binary data, and a second inter- 50 
face 42 ro receive the data transmitted from the 
first interface 41. 



Into the first interface 41 are suppfied th« hori- 
zontal and vertical direcHon valid signals (H-VAL- 
10} and (V-VAUD) by the timing circuit 43. as well" 
as the clock signal of a specific frequency (for this 
example. 6 MHz) by the counter clock circuit 44 
Also, the CCD driving clock signal is supplied into 
the interface 41. 

This arrangement enables the binary data to be 
transmitted in synchronization with the CCD driving 
clock signal only during only during a period 'where 
the honzontal and vertical valid signals are gen- 
erated. 

The timing clock circuit 44 generates the main- 
scanning side timing clock signal being synchro- 
nous with the optica] index signal. 

The second interface 42 is an interface to 
selectively transmit tiie binary data transferred from 
the first interface 41, or other Image data 
Other image data are as follows. 
Rretly. such image data are test pattern Image 
data obtained from a test pattern generating circuit 
46. and secondly, patch Image data obtained from 
a patch circuit 47. and tf,irdly. control data obtained 
from a printer control circuit 45. 

The test pattern image data is used for testing 
the image processing operation, and tiie patch 
image data for detecting tiie toner density is used 
in the patch processing. 

The test pattern generating drfiuit 46 and the 
patch circuit 47 are driven based Identically on the 
clock signal of the counter clock circuit 44. and this 
arrangement enables tt>e timing synchronization 
with the binary data transmitted from the first inter- 
face 41. 

The binary data outputted from the second 
interface 42 is transmitted to an output device 100 
and used as ttie modulation signal for a laser 
beam. 

Rg. 17 illustrates a peripheral circuitry of the 
output device 100. A semiconductor laser 81 is 
provided with an associated driving circuit 101 The 
above binary data serving as a modulation signal is 
suppDed to ttie driving circuit 101. and ttie laser 
beam is infernally modulated by ttie modulation 
signal. The laser driving drcuit 101 is driven by the 
control signal from th eJi m i n g c ircuit 1 0 1 . go ttiat i t is 



55 



dnven only in compliance with the horizontal and 
vertical valid areas. Additionally, to ttie laser drivinq 
circuit 101 is fed back a signal representing ttie light 
amount of laser beam, so that the laser is driven 
controllingly to maintain a spedfic intensity of 

A mirror scanner 85 is driven by a polygon 
mirror motor 104. An index sensor 105 detects the 
initial scanning point of ttie laser beam deflected 
by ttie mirror scanner 85. After an lA^ amplifier 106 



has converted the index signal into a voltage sig- 
nal, the converted Index signal is supplied to the 
counter clock generating circuit 44 and the like, 
thus the optical main-scanning timing is controlled. ' 

A reference numeral 103 represents a polygon 
mirror-motor driving circuit whose ON and OFF 
signals are supplied from the timing circuit 102. 

Incidentally, the above devices and circuits are 
controlled either by the second or first controller 
200 or 250. Rrst. the second controller 250 is 
described below. 

As shown in Fig. 18. the second controller 250 
principally controls the image reading system as 
well as the peripheral devices. A reference numeral 
251 represents a microcomputer (second micro- 
computer) to controllingly drive the optical system. 
The communications of various infonnation signals 
between the microcomputer 251 and the microcom- 
puter, (first microcomputer) to control the whole 
image processing system is performed with serial 
data communication. The optical scanning start sig- 
nal transmitted from the first microcomputer 201 is 
directly supplied to the interrupt terminal of the 
second microcomputer 251. 

The second microcomputer 251 generates var- 
ious command signals, in synchronization with the 
clock signal having a specific frequency (12 MHz) 
and supplied from a reference clock circuit 268. 

The second microcomputer 251 transmits a 
command signal, for detecting and storing the 
shading correction data, to a memory 6 for shading 
con-ection. the selection signal for density selection 
to the threshold value table 32. and the color 
selection signal used in color recording to the color 
selecting circuit 160. 

In addition, the second microcomputer 251 also 
outputs the following control signals. 

First, the second microcomputer 251 supplies a 
control signal to turn ON and OFF the driving 
circuits of the CCDs 3 and 4 into their associated 
power control circuit (unshown). Secondly, the 
same computer supplies a specific control signal 
into an lighting control circuit 254 associated with a 
light source (such as a fluorescent lamp) 255 to 
irradiate light on the original draft 1. Thirdly, the 
computer supplies a control signal to a driving 
circuit 252 to drive_a stepping motor 253 which 



The first microcomputer 201 prindpaJly controls 
: ^® ^^^^ copying apparatus. Rg. 19 illustrates one 
; exannple of input/output system assodated with, a 
color copying apparatus. 
5 : Various data entries such as magnification 
scale designation, recording position designation. 
; recording color designailon and the like are input- 
ted into a operation/display part 202. which also 
^ displays these data entries. As a display means, an 
10 I element such as an LED is used. 

A sheet size detecting circuit 203 is employed 
; to detect and display the size of cassette papers 
loaded on a tray, and to automatically select re- 
cording sheet size in compliance with the. original 
15 Size. 

A drum index sensor (detecting means) 220 
detects the rotational position of the drum 61 serv- 
ing as an image fonning member, whereby the 
generated index signal is used to control the elec- 
20 trostatic processing timing. The detail of drum in- 
dex detection system is given later. 

A cassette sheet zero detecting sensor 221 
detects whether the paper cassette is empty or noL 
A manual feed sheet zero detecting sensor 222 
25 detects the present/absence of a paper manually 
loaded in the manual feedig mode. 

A toner density detecting sensor 223 detects a 
toner density on the drum 61 as well as the post- 
fixing toner density. 
30 Three toner level detection sensors 224 
through 226 independently detect the toner level in 
the respective developingly units 65 through 67. 
and If replenishing toner is necessary, a toner 
resupply indicator element mounted on the 
35 operation/display unit lights up. 

A temporary stop sensor 227 detects, during 
the operation of color copying apparatus, whether 
or not a paper is correctly supplied from the cas- 
sette to the second sheet feed roller (unshown) 
40 Side. 

A paper ejection sensor 228 in contrast detects 
whether or not a fixed paper is correctly ejected 
outside. 

A manual paper insertion sensor 229 detects 
45 whether or not a manual paper insertion tray is in 
place. When the tray is set into place, the manual 

insertion mode-automatically starts. 

The sensor output transmitted from each of the 
above sensors is fed into the first microcomputer 
50 201. This arrangement allows both data presentation 
of the operation/display part 202 and artjitrary op- 
eration control of the color copying apparatus. 

For color copying operation, a motor 231 exclu- 
sively associated with black color copying is pre- 
ss vided, other than the motor 230 for developing red 
and blue colors. These motors are controlled by a 
command signal transmitted from the first micro- 
computer 201. Ukewise. a main motor (drum mo- 



shifts a movable mirror unit provided on the image 
reading device 10 side. Next, the computer also 
supplies a control signal to a control circuit 256 
associated with a heater 257. 

Additionally, into the second microcomputer 
251 are inputted data such as light amount informa- 
tion and a data designating a home position of a 
light source 255 compnsing. for example, a fluores- 
cent lamp. 
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tor) 204 is controllingly driven by a PLL-configured 
driving circuit 205. This driving circuit 205 is in turn 
controllingly driven, by a control signal from the first 
microcomputer 201. 

It is necessary, during color developing, to s 
apply a specific level of high-voltage onto an active 
developing unit and other?. For this purpose, a 
high-voltage power source 232 for electrification, a 
high-voltage power source 233 for developing, a 
high-voltage power source 234 for transfer-separa- w 
tion and a high-voltage power source 235 for re- 
ceiving toner are provided, and each of which 
applies a spedfic level of high-voltage onto a cor- 
responding unit in accordance with a requirement. 

A reference numeral 237 represents a driving 15 
area of cleaning roller. 238 a driving area of first 
paper feed roller. 239 a driving area of second 
sheet feed roller, and 236 a motor for releasing the 
pressing of cleaning roller. Additionally, a reference 
numeral 240 represents driving area of separation 20 
catch. 

The second sheet feed roller functions to feed 
a printing paper transported from the first sheet 
feed roller to an electrostatic latent image formed 
on the drum 61. 25 

A fixing heater 208 is controlled, in synchro- 
nization with the control signal of the first micro- 
computer 201. by a fixing ON/OFF circuit 207. 

A fixing temperature is read by a thermistor 
209 and usually controlled by the first microcom- 30 
puter 2pi so as to maintain a proper temperature. 

A reference numeral 206 represents a clock 
generating circuit (frequency, approximately 12 
MHz). 

A non-volatile memory 210 associated with the 35 
first microcomputer 201 serves, to store data which 
should be stored even after the power is turned 
OFF. The examples of such data include data for 
total counter as well as initial setting values. 

In this way. the first and second microcom- 4o 
puters 201 and 251 perform, in compliance with a 
specific sequence; various controls necessary for 
color imaging. 

Rg. 20 illustrates one example of a detection 
system detecting the drum index signal, wherein a 4s 
disc shaped index element 95 constituting one 
■ rot a ti n g e ntity togeth er w i th th o drum CH s mounted 



With this arrangement the index* sensor 96 
generates a pulse-configured index signal (Fig. 34. 
A) every time the notch 97 of index element 95 
pass through the sensor 96. and the rotational 
position of drum 61 is detected with the index 
pulse-signal. 

Additionally, such a drum index element 95 
may be disposed in one position on the circum- 
ferential face of drum 61 as far as the positiori does 
not hinder the transportation of a recording paper. 

Next, a series of processing steps in color 
recording operation are hereinunder descrit>ed in 
detal with the refer ence to Figs. 22 through 54. In 
this example, an an-angement has been incorpo- 
rated to. enable, in addition to a multi-color record- 
ing mode (three colors; blue, red and black), re- 
cording an externally designated image reading 
area in a spedfic color (mono-color). Accordingly, 
at first, the multi-color recording mode is described 
with the reference to Rgs. 22 and 23. 

The description, however, in some areas is 
identical to that of Rgs. 12 and 13. 

In Rgs. 22 and 23. period R represents a 
period from, the main power source of copying 
apparatus is turned ON until a copy button is 
pressed. Period .F2 is a period conesponding to 
the pre-rotation process of the image forming 
member (hereinafter called a drum). 

Period I is blue-developing period, period II 
red-developing period, period III black-developing 
period, and period fV post-rotation process period 
or after rotation process. 

The numerals in the figures are counted values 
of the drum counter, or of other counters including 
pre-rotation counter described later and others. 

Turning ON the main power source rotates the 
main motors Including a drum motor 204 for a 
predetemnined period, then pressing the copy but- 
ton activates the main motor (Rg. 22-0). When the 
index sensor detects the notch of index element 95 
mounted on the drum 61. the drum counter is 
cleared (Rgs. 22-A and -B). Afterwards, all the 
processing steps are perfomied in synchronization 
of the counted value of the drum counter. 

The time span of each of periods I througfi IV 
is identical with each other. In this 



examp le, the 



counted value 778 corresponds with one rotation of 
drum 61. 

Upon the initiation of pre-rotational period F2. 

50 the electrification of dmm 61 starts (Rg. 22-D). The 
electrification of drum is maintained until the com- 
pletion of first exposing process (see period IV). 
. During the pre-rotation period F2. at approxi- 
mately middle time point, the pre-transfer lamp 

55 lights up for a specific duration (until ttie middle 
time point in blue-developing period I) so as to 
execute the preti-eatment of color development. 



on one end of a rotary shaft 6IA of the drum 61. 
Additionally, as shown in Rg. 21. a notch 97 having 
a specific depth and width, being U-shaped in tiiis 
example, is formed on one area on the circum- 
ferential face of the index element 95. 

In this example, as opposed to the circum- 
ferential face of index element 95. an index sensor 
(detection means) 96 is provided so that it strad- 
dles the pan of circumferential face. 



When the rotation of drum reaches the blue or 

76 and the developing sleeve 75 provided on each 
■ «L !• ^'^^^'^P'^S "nits 65 through 67 are rotated 
and directed to a corresponding area, and simulta- 
Sin ' ^^''P'"*"* is energized in synchro- 

s^ugrr"""^"'^^^^^'^^-'^ 

unn^ T^^^ ^^^'^^ P'^'^" 0" «he drum 61 
°' '"^^'^ 5'9"a' *" the pre. 
otabon penod F2 so as to remove toner adhered 

ITnilT ^•'-). and released 

IMS ««! [TTc^' '^^'"P'^'''' ™t««on after 

f^ orTf^ ""^'"oved on the drum sur- 

'"^^ ^"""'^ ^'hen the blade is 
released. For this reason, the cleanino roller is 
a^vated sho,.y after the releasing of'bS in 
order to remove the unremoved toner (Rg. 22.N) 
Den.i?T!?^"^ ^^'"'^ blue developing 

Sd^l .L'*^''""^ to the second sheet 
lerJesTtri^'- f "^^ ^''^^^ 

t? fh« c P^P«^ ^'^^a'ly transported 

; T further trans- 

ported to the drum 61 side by the rotation of 

"rsoondr Tr^'- ™' ^^^^^^^^^n^ 

corresponds with the final exposing period (in this 
figure, exposing process III) (Fig. 23.P). 
r«i J*'® ^^^'^'"^ operation by first sheet feed 
^^^Lw K?"""^" the '^cording paper 

-Bached halt sensor provided immediately befS™ 

vatesT ''''' t'^'s ac! 

^^Sn^ o When the 

X Z ^^r''.*;^' ''"^'^'^ Sheet feed 

~ll^. the output level of sensor drops to zero (Rg. 

rol er the transfernng is performed, and synchro- 

a paper separation electrode in order toZvent a 
recording paper from being taken up by the drum 
61 dunng transferring (Rg. 23-Q). 

has'5;!*r °' '^"'POfaO' Stop sensor 227 

has dropped to zero, and upon the completion of 
Jf^W and fixing, a paper ejection sensor 228 

- q e t o cts the - ejecUon ' 



subjected to a paper having been 

ri«,«?. *^-^ °^ ^eco^ding. the toner density 

detection ,s performed per individual color develop 

ZZTr- ""'"9 Of density detection's 
based on the counted value of individual detection 
counters for blue through black colors (Rgs £ U2 

reset based on the starting timing for writing den- 



sity detection patch, the blue counter is reset when 
: «,e punted value of drum counter reache Toe 
and the toner concentration is detected when ih«' 
■ coumed value after resetting reaches 602 
5 Likewise, the blue counter is reset when the 

similarly, the black counter is also reset when The 
counted value of drum counter reaches 707 

Dunng this course, the toner density is da- 
; toct^.-^th the reference to a specific Image art 
iZn "T"^' P^toh Signal (for example 
"^age signal corresponding with a patch of 8 Me 
: mm image area) illustrated in Rgs. 22-2 and 23-2) 
for toner density detection is uid A.sDedfifr.f 

" d"eir; r ''''' ''^"^ Obtained Te one" 
density detec tion signal (Rgs. 22-R ai^d i-m 

rrger--'----"vrsr 

20 when^t^/fi^^?"'"" « ti'n'ng 

S time Ir T P"'*« SO"o«te? 

«nd "'^ ^''^"'S °P«™«on is Initiated. 

tomiinates when the 
counted value reaches 1266 (Rg. 22-UI) 

actuates the polygon mirror mortor 104 to drive the 

iT Zrrr "'^^^"^ «^no' 85 

IS rotated at a constant speed (Rg 22-V) 

Image data necessary for recording an image 
30 c^ r^™'""** "'^ '^"^'"■"S timing. MorJ spe^ 
^^a^^i r ''as been inwrporated so 

,Lr ,^^y^^°'' °' b'ack-color writing with a 

3s m L'T^nf ^ <^ is trans 

« mitted to the output device 100 only during a period 
where the level of video gate is at "O" 

««t«^^'^"^'^''®*^'°" ^'9"^' <V-VAUD) is gen- 
erated and transmitted, only during a specific pe- 

« for li! '^'"''""S P'P^' '^^•si^d- the dura«^ 
« for the counted value to reach 528) within S 
developing step (Rgs. 22-Y and 23.Y). 

The first microcomputer 201 on the copvina 
• apparatus side transmits V-Valid signal to tS sS 
ond microprocessor 251 to control optical system 

scafn '"^ •'^^ ^^^'9"^' to start opS 

:"::::t:!:°.!^!!!^,^"'"9 Signal activates the 



■QptoLscanningH n corre sp uitdence with the falling 
edge from level V ,o "O" (Rgs. 22-BB and 23? 

a movawJl'^® ' constitution, wherein 

™' ''"^'"9 « 'iat't source which 
consututes a part of image reading means is al- 

rhomVo «'9"a. designatin 

the home position of optical system is. per individ- 
ss ua. developing steps, transmined from the second 

rRg^^c^^rndis:^^^^^ 
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Upon reception of the home position signal, 
and if a next exposing is required, the first micro- 
computer 201 transmits the copy signal R (Rgs. 22- 
AA and 23-AA) to the second microcomputer 251 
(Rgs. 22-DD and 23-DD). ^ 

The above text is the description of timing 
charts schematically illustrating the multi-color re- 
cording operation. 

In recording an original image In an externally 
designated color, the timing charts will look as io 
shown in Rg. 24. wherein only imaging process 
with a designated color is performed and bther 
imaging processes are not executed. 

Therefore, the detailed description of each 
mono-color imaging step is avoided. However, the 75 
imaging step in Rg. 24 is a case where an image 
is recorded in black (normal monochromatic copy- 
ing operation). 

The above-mentioned series of color imaging 
processes are controlled, as mentioned previously. 20 
by the first and second microcomputers 201 and 
251. 

Next, the control program for effecting such 
imaging processes ariB described below with the 
reference to Rg. 25 onwards. 

In Rg. 25. a numeral 300 represents one ex- 
ample of a flowchart illustrating a control program 
stored in the first microcomputer 201. 

Turning ON the main power source actuates 
the control program, starting a mode to iniUalize 30 
the opSration of apparatus. Accordingly, after the 
mitiaiizaUon of apparatus (step 301) as the first step, 
the initial rotating position setUng process for drum 
61 is performed (step 302). The initial rotating posi- 
tion setting process is a rotation control process as 
performed to reset the drum 61 to a predetermined 
position, based on the index signal generated at 
the index element disposed on the drum. 

Then, the following steps are sequentially ex- 
ecuted: a warming up process (step 303) involving 
fixing, turning ON of a light source: processing of 
data entries (step 304) entered with an 
operation/display part including color designation 
designation of number of sheets to be copied- 
temperature control (step 304, for a fixing heater 4S 
rdling-'jam process (step 306) including stand-by for 



^^pying, ana recovery from paper-jamming. 

Whether such steps including warming-up have 
completed or not is judged in the next step, step 
307. If the warming-up process has not yet com- 
pleted, the step 303 is resumed and the similar 
processing sequence is again executed. If the 
warming-up process has already completed, wheth- 
er the copy button has been pressed or not is 
checked. If the copy button has not yet been 
pressed, the step 304 is resumed and the copying 
apparatus wait for data entry (step 308). 



When the copy button is pressed, various data 
entries such as color designation, density designa- 
tion, sheet size designation and the like antered 
with the operation/display part are serially transmit- 
ted from the first microcomputer 201 to the second 
microcomputer 251 (step 309). Simultaneously, 
judgement is made to determine the current color 
mode (step 310): mono-color copy mode; three- 
color, that is. multi-color copy mode, or; two color 
copy mode. 

In mono-color copying operation, the mono- 
color copying routine in step 320 (subroutine) Is 
called. Similarly, In the case of two-or three-color 
copy mode, a subroutine-configured two-or three- 
color copying routine is called (step 360). 

When these subroutines have been completed 
and the main routine Is resumed, the sheet size 
process, density process, fixing heater process, 
and operating jam process (steps 311 through 313) 
are perfonmed. then whether copying has com- 
pleted or not is judged (step 314). If the copying 
has not completed, the step 310 is resumed. If the 
copying has completed, the input data processing 
step 304 Is resumed and the similar processing 
steps are performed. 

F»g. 26 is a flowchart illustrating one example 
of mono-color copy process. 

When the mono-color copy routine is called, a 
flag.representing a number of sheet to be copied is 
searched (step 321). Such a flag is reset every time 
a recording paper Is transported to the second 
sheet feed roller. If there is no copy-sheet number 
flag, the step 325 is initiated. If there is such a flag, 
data for a number of sheets to be copied is pro- 
cessed (step 322). 

If actual number of sheets copied does not 
reach a predetermined number of sheets (set num- 
ber of sheets), the processing shifts to the sheet 
transporting step, in step 325.' If actual number of 
sheets copied reaches a predetermined number of 
sheets, a termination flag indicaUng the number of 
sheets copied is set (step 324). 

When paper transporting process is complete, 
processes to white with a laser 81. to apply high- 
voltages from the high-voltage power sources 232 
toQugh-235 r e spectiv e ly to th e de v e l o ping units 65 



through 67 are performed (steps 326 and 327). 

Upon the completion of checking each of such 
processes, the developing is performed (steps 328 
50 through 336). In the developing process, the start- 
ing timing for each developing step is detected. 

In a mono-color copy mode, the developing is 
performed only with a specified color. For conve- 
nience of description, ©niy a red-color designated 
55 operation is described below. In a mono-color copy 
mode, each developing start timing is determined 
based on the mono-color sequence counter, re- 
gardless of a designated color. 



For this reason, a red-developing start timing is 
first judged, and if the judgement complies with the 
. red-developing start timing, the .presence/absence 
of red copy flag is checked (more specifically, the 
designation entered with the operation/ display part 
IS checked). If there is the red copy flag, the red 
developing starts (steps 328 through 330). 

Upon completion of such a developing step 
the operation shifts to the initiation of blue and 
black developing. In this case, however, only red 
has been designated, and accordingly, the blue 
and black developing steps are skipped, and the 
developing OFF timing is detected in the step 337 
based on the mono-color sequence counter. 

If the developing OFF timing is detected, the 
developing is turned OFF (steps 337 and 338) and 
simultaneously, the existance/absence of reverse 
copy designation is judged. If the reverse copying 
mode has been designated, the reverse bits are set 
■n the register, and if the reverse copying mode 
has not been designated, the reverse bits in regis- 
ter are reset (steps 340 and 341). 

Next, if the actual number of copied sheets 
does not match the number of designated sheets 
to be copied, the end flag is not I. In this base 
whether the optical system is in the home position 
or not is judged (step 345). If the system is in the ' 
home position, the start flag of next copying se- 
quence is set. in the step 346. 

Next, the scan start timing for optical system is 
detected, (step 347). If this timing is actuafly de- 
tected, the scan start signal is transmitted to the 
second microcomputer 251. At the same time, a 
timer flO msec timer, in this example) regulating 
the writing timing of laser is restarted (step 348 and 
349J. When the optical system completes the scan- 
ning from the home position to the edge of original 
draft (wnting start position), the writing start status 
IS attained. 

When the timer restarts its cycle, the flag for 
vertical direction valid signal (V-VALID) is set. and 
the corresponding counter is cleared (steps 350 
and 351). This starts the image writing mode based 
on the red signal, and which intum independent red 
image is modified into a latent image, and the 
developing process is performed. 

Once the counter is cleared, whether the end 
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flay is I or noi is judged (step 252). 

If the end flag is I (step 352).'the post-rotation 
process is performed, and the drum 61 initial posi- so 
tion setting process (354). the program operation 
returns to the main routine. 

If a color other than red is designated, a similar 
process is performed. When blue operation is 
specified, the steps 331 through 333 are performed 55 
and when black copying operation, that is. a normal 
monochromatic recording mode, is specified the 
steps 334 through 336 are performed 



Until the copying operation My completed, the 
abovemenUoned steps, that is. the monoK^oior 
.copying routine 320. sheet size/copying density 
, process routing 311. fixing heater control proc'ess 
routine 312 and operating jam process routine 313 
' are repeated. 

Fig. 27 illustrates one example of control pro- 
gram Where two-or three<oior copy sequence is 
called. 

'..u^T^a three^olor copying roufina is 

ff" ^ ««PS a step to judge 

■ me flag status of a number of sheets to be copied 
Jrough 8 step to set the end flag are IdenUcal to 

•Te4» iSlr^'*^?' """^ ""^^ ''»^P^ 361 through 
,364). I^ext. the judgement is made on which is tSe 
current copy mode, the scanning copy mode 
.Where the optical system is driven or Z Ztl 
input copy mode for a video printer (step 365). In 
the scanning copy mode, and when the optical 
system is in the home position, the color signal to 
■be scanned next is transmitted to the second 
microcomputer (steps 366 and 367). whereby the 
status of color developing routine start timing is 
examined. If the color developing routine start tim- 

12? «leveloping routine flag is set 

(steps 368 and 369). 

If the current mode is not the scanning copy 
mode, or if the optical system is not in the horne 
posibon. the processing proceeds to the step 368 
judging step. *^ ' . 

Once the processing routine flag is set the 

f7«r.f ^T"?' ^ °f Pre-rotation 

flag. If tte flag ,s I. the pre-rotation is performed 
(Step 370). then foflowed by the process!^ routine 
corresponding to each individual color. For this 
purpose, the flag of blue routine is first checked. If 

r«rf„ ""^ processing is 

perfomnod (steps 372 and 373). Ukowise. the 
judgement of red and black color processing rou- 
bnes are made by referring to corresponding flags 
(steps 374 through 377). ^ 
Accordingly, in the multi-color- copy mode 
these individual color processing routines are per- 
formed. In contrast, in the case of two-color copy 
mode, only processing routines for specified colors 
are performed. 

— Upon4he^mpletion^f-aH-theT:orof-pfocesiinQ- 
sequence. the transfer flag is checked. If the trans- 

f .k'^®" ^"''"'y '^^s'e^ ^ well as 
pleaning of the developing units 65 through 67 are 

«s judged. If the copy completion flag has been sei^ 
fnd when the post-rotation flag is at I. the post 
rofS P°st-rotation,drum initial 

(Steps 378 through 382). 
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VVhen the flag of color processing routine is 
set, tfie color processing designation routine 400 
sfiown in Fig. 28 Is called. 

For convenience of description, a prefenred ex- 
ample, wtierein the color processing routine se- 
quentially performs blue red black, is de- 
scribed. 

At first a color cun-ently being scanned is 
judged (step 401). (f the blue flag has been set. the 
blue scanning is performed. In this case, accord- 
ingly, the status of red flag is checked. If the red 
flag has been already set, and If the black flags has 
been also set, the flag of red processing routine is 
to be set (steps 402, 403 and 405). If the black flag 
has not been set. the transfer flag and the flag of 
red processing routine are to be set (step 404). 

If the red flag has not been set. the transfer 
flag is set after the flag of black processing has 
been set (steps 408 and 409). If the blue flag has 
not been set at all. or blue processing routine has 
been completed, the presence/absence of black 
flag is checked when the scanning color proceeds 
to red. Then, if the flag has been already set the 
subroutine sequence proceeds to the step 408. If 
the flag has not been set, the presence/absence of 
completion flag is checked. I^the4lag has not been 
set, the flag of next color processing routine, that 
is. the blue processing routine, is to be set (steps 
410 and 411). 

In the course of black scanning, if there is a 
completion flag having been set the processing 
sequence returns to two-or three-color scanning 
routine. Otherwise, the flag of next scanning, that 
is, blue scanning, is checked. If this flag exists, the 
flag of blue processing routine is to be set in the 
step 411. If the above flag does not exist the pro- 
cessing sequence returns to the step 405. and the 
flag of red processing routine is to be set. 

The reason why such an arrangement has 
been incorporated into color designaUon process- 
ing routine is that, since colors being designated 
can be either two or three. It is always necessary to 
perform color processing with every specified color 
being judged to enable processing regardless of 
what colors have been designated. 

Incidentally. iQ „thfi^_t wo-or t hree^loi^^py 



Accordingly, the invention incorporates the 
drum scanning control routine to always monitor 
the initial scanning position of the drum; 

Rg. 29 illustrates one example of such a con- 
5 trol routine. 

The detection of rotation position of the drum 
61 is effected by delecting the notch 97 on the 
index drum 95 associated with the drum 61 and 
serving as an index element Using an optical or 
70 electromagnetic detection means 97 to detect the 
passage of notch 97 on the index drum 95. and by 
establishing the correlation between the detection 
position and the optical initial writing position, the 
initial writing position and the rotation position of 
15 drum are regulated as required simply by detection 
the Index signal. 

Detecting the Index signal (Rg. 36-A) being 
obtained once per one turn of the dmm 61 aflows 
the above-mentioned control routine, which is the 
20 index interrupt routine to be called and the control 
program to be started. 

When index Interrupt starts, the interruption 
processes called by both following index signal and 
other signal are inhibited (step 501). The reason for 
25 provision of. such a step is to prevent this control 
process routine from being erroneously actuated 
by an pulse-configured external noise rather similar 
to the fall of Index signal. 

As shown in Rg. 36. the index intemipt inhibit 
30 period TM is a little longer than the stand-by period 
TS whicfi starts upon reception of the index signal 
and lasts until the start of writing wiht a laser, or is 
a period lasting until immediately before reception 
of ne)ct index signal. 
35 The reason for why the above period is so 
designed is that since the rotational position of 
dmm 61 and the laser writing start timing should 
correspond with each other, the index interrupt 
routine should be inhibited to restart at least during 
40 the stand-by period TS which lasts until the initi- 
ation of writing witii laser. 

The intenijpt inhibit period TM is detected with 
a step 535 Incorporated into another processing 
routine 530 described later. 

When the in dex interrupt inhibition process (a 



mode, a plurality of latent images individually cor- 
responding with each color are superposed on one 
another to form a color latent image as required, 
then the image is fixed. Accordingly, in the course 
of such copy mode, the registrafion alighnmeni of a 
latent image currently being written with the pre 
viously developed image is of significant impor- 
tance. This is because poor registration extremely 
deteriorates a quality of recorded color image. 

The degree of registration depends whether or 
not the initial scanning poslUon of drum per individ- 
ual color is constantly at a specific position. 



process-tcnrmiBirfhe inteaupt with index signal or 
another signal) is initiated, if an optical scan inhibi- 
tion nag Is ON or not checked (step 502). This flag 
IS set to I in the following case. 

so With the preferred example, the flag is ON 
when mono-color copy mode is performed, since a 
sequence to start optical scanning in synchroniHa- 
tion with the index signal has not been selected. 
Additionally, in either the pre-rotation process or 

ss post-rotation process, the flag is turned ON. since 
the processing using the index signal is not nec- 



essarily compulsory. AcconJingly, in two-or three- 
color copy mode, and other than in the pre-rotation 
process and post-rotation process, the flag is to be 
reset. - 

In two-or three-color copy mode, whether the 5 
current mode is a scanning copy mode or not is 
examined in the ensuing step. If the current mode 
IS not the scanning copy mode but the video input 
copy mode, the apparatus funcUons as a printer to 
write a signal transmitted from a printer controller. 10 
This arrangement eliminates the optical scanning 
and the process in step 504 is skipped to imme- 
diately perform the process in step 505. Core- 
spondingly. in the video input copy mode, the scan 
start signal is to transmitted from the first micro- ,s 
computer 201 to the second microcomputer 251. 

On the other, hand, if the current mode is 
scanning copy mode, the scan start signal to start 
the optical scanning is transfen-ed from the first 
microcomputer 201 to the second microcomputer so 
251 (steps 503 and 504). This allows the optical 
system to promptly starts the optical scanning (Rg. 

Upon initiation of the optical scanning, the ref- 
erence timer used to coordinate the writing timing 25 
with the scanning is reset and restarts (step 505) 
By counting the restarted reference timer pulses in 
the reference timer interrupt routine illustrated in 
Fig. 30. the distance from the initial optical scan- 
ning point to the original document I positioned on 30 
the draft deck lA. In this example, the pulse is 
outputted every 10 msec. However, the scope of 
the invention is not limited only to such an example 
(Rg. 36-BIT). 

By starting the reference timer in synchroniza- 35 
tion with the index signal, the reference timer is 
restarted every time the drum 61 completes one 
rotation. Correspondingly, even if the interrupt tim- 
ing with the drum index signal differs every time 
the drum 61 turns, it is always possible to align 4o 
each other the initial rotating position of drum 61. 
the writing start timing with laser, and the position 
of leading edge of original draft relative to the 
optical system, by designating image data writing 
start timing of the optical system based on the 45 
number of counted reference timer pulses (Figs 
36-D and -E) . " 



Upon completion of these processes, whether 
; or not the current mode is the twoK)r three-color 
. copy mode is examined. If the current mode is 
; such a mode, whether the pre-rotation process has 
I been started or not is checked. If the pre-rotation 
, process has been already started, the flag for this 
, process is set. then the drum counter is cleared 
. and at the same time, the interrupt inhibition other 
I than for the index intermpt is cancelled, thus termi- 
; naUng the index interrupt- processing routine (steos 
508 through 512). ^ 

If the optical scanning inhibition Hag is ON the 
i processing proceeds to the step 508. However in 
, this state, the writing and optical reading scann'lna 
are not required, and accordingly, the processino 
: proceeds to the Step 511. 

Additionally, if the current mode is either the 
two-or three-color copy mode, the processing pro- 
, ceeds to the pre-rotation start check step 509. as 
; mentioned previously. 

Rg. 30 illustrates one example of timer inter- 
j rupt process routine 530 to coordinate the wrltino 
, timing. ** 

; The inteniipt process is performed periodically 
. based on the reference timer signal. Since the 
: reference timer of the example generates a pulse 
i every 10 msec, accordingly, a case where the refer- 
i ence tmer interrupt process is performed every 
. time a 10 msec pulse is generated is described 
below. The interrupt process starts every time the 
, pulse IS generated, then the fiag for vertical direc- 
, tion valid signal (V-VALID) is checked. If the flag is 
ON. whether or not the counted value of vertical 
direction valid signal (V-VAUD) start counter cor- 
responds with the scan start count value indicating 
the initial writing position with a laser is checked 
(steps 531 and 532). 

In other words, as mentioned in the description 
of step 507. the generation of index signal clears 
the start counter of vertical direction valid signal (W- 
VALID), and. consequently, when the counted value 
reaches a specific value (preset vafue correspond- 
ing to the stand-by period TS) (Rg. 36-D) the 
image writing with a laser is commenced (Rg. 36- 
E). Correspondingly, once the counted value of the 
^"y°''^ coinddes with the 
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preset value of scan start, the vertical direction 
valid Signal (V-VALID) is outputted to the timing 
circuit 102 in order to start the image writing, then 
so the flag of vertical direction valid signal (V-VALID) 
IS reset (steps 533 and 534). and the processing 
proceeds to the next step. 

At this time point, if the reference timer is 
restarted based on the drum index signal, a period 
55 starting when the index signal is obtained and 
temiinating when the stand-by penod terminates is 
always constant regardless of the rotational rate of 
drum, and does not vary even if a manner of 



As the reference timer restarts, the flag of 
vertical direction valid signal (V-VALID) is seL and 
simultaneously, the start counter of vertical direc- 
uon valid signal (V-VALID) is cleared (steps 506 
and 507). The start counter is used to designate 
the initial writing position of a laser, and to des- 
ignate the valid reading area in the sub-scanning 
direction, and its counted value increments * I. for 
example, m the reference timer interrupt routine 
530. 
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ffTtarruption with drum index signal varies every 
time the drum turns. This arrangement enables the 
leading edge position of original document to be 
constantly, coordinated with the rotating position of 
drum, that is. with the writing timing of image data. 

If the flag of vertical direction valid signal (V- 
VALID) is not ON. or if the counted value of vertical 
direction valid signal (V-VAUD) cunter does not 
correspond with the preset value of scan start, the 
processing immediately proceeds to the step 535. 

In the step 535.*whether or not the counted 
value of V-VAUD start counter con-esponds with 
the index intenupt inhibition period is checked. The 
step 535 Is. as mentioned previously, a step which 
inhibits the index interruption with index signal and 
other signals even If such signals are inputted, in 
order to prevent the writing with laser from being 
erroneously commenced by a noise or the like 
generated during the stand-by period TS. 

For this reason, the predetermined count value 
in the step 535 is set . to be a count value cor- 
responding with the interrupt inhibit period TM, or a 
period immediately before the next index signal. 

Once the counted value of vertical direction 
valid signal (V-VAUD) start counter reaches the 
above-mentioned count value, the .optical system 
can be restarted, and at this state, the index inter- 
ojpt flag is reset and simultaneously the index 
inten-upt Inhibition is canceled .(steps 536 and 537). 

Additionally, in this example, an arrangement is 
incorporated, wherein even after the V-VAUD start 
counter completes counting the stand-by period 
and the image writing has been commenced the 
counting sequence of V-VAUD start counter is al-' 
lowed to continue so as to count the inten-upt 
inhibition period. However, another counter (inhibit 
counter) associated with inten-upt inhibition period 
may be additionally provided. 

If the counted value of V-VAUD start counter is 
smaller than the scan start count value, the pro- 
cessing jumps from the step 532 to the step 535. 
In this case, the counted value in the step 535 is 
naturally smaller than the count value representing 
the interrupt inhibition period, and the processing 
further jumps from the step 535 to the step 538. 

In the step 538. the counted value of the verti- 
cal direction valid signal (V-VAUD) is incremented. 



then, the processes other than those associated 
with the registration are performed and the pro- 
cessing returns to the main routine (steps 538 and 
539). 

As mentioned previously, the reference timer 
interruption process is executed every time a 10 
msec pulse is generated. Accordingly, in tiie step 
538. the V-VAUD start counter counts the pulses of 



reference timer, as niustratBd in Rg. 3S-0, and m 
the steps 532 and 536, whetiier or not the counted 
value corresponds with the predetermined value is 
checked. 

5 The above describes the control program asso- 
ciated witii the first microcomputer 201. 

Next, the conti-ol program of the second micro- 
computer 251 Is described in detail with the refer- 
ence to Rg, 31 onwards. The second microcom- 
10 puter is principally for controlling the optical sys- 
tem. 

Rg. 31 illusti-ales. a flowchart of main routine 
associated with the optical system. Upon the initi- 
ation of this control program, {he CPU on second 
75 microcomputer 251 is initialized and at tiie same 
time the memory is cleared, tiien the home posi- 
tion search of optical system is initiated. Next a 
timer for warmup measurement is activated to start 
the warming up (steps 601 through 604). 
20 Once wanning up starts, whether or not tiie 
warming up has completed is checked. If tiie 
warming up is not complete, then whether or not a 
predetermined warming up period has expired is 
checked. If satisfactory warming up Is not com- 
as plete, even after the expiration of such a period, a 
trouble message is displayed (steps 605 throuoh 
607). ^ 

Once tiie wanning up has satisfactorily com- 
pleted, tiie wanning up timer is canceled, and 
30 simultaneously a light source (for example, a flu- 
orescent lamp) to illuminated the original document 
I is turned OFF (steps 608 and 609). 

Next, whether the current mode is a copy 
mode or not Is examined. If tiie cun-ent mode is a 
35 copy mode, the light source is tumed ON. and 
simultaneously, tiie intensity of light reflected by 
ttie original document is monitored. If tiie Intensity 
of reflected light is insufficient, a trouble message 
is displayed, and if the monitored result is satisfac- 
40 tory, the READY flag is set to transmit the READY 
signal to tiie second microcomputer 251. and si- ' 
multaneously, the optical scanning is initiafized 
(steps 610 tiirough 615). 

Upon ttie completion of initialization of tiie op- 
45 tica! scanning, tiie pulse count check flag is exam- 
ined. If the flag has been already set whetiier the 

optical-sy«temHsHn-forward-moving-Tnotfe-or-noris 

checked. If tiie system is in tiie forward moving 
mode, whetiier or not the system has advanced by 
so a specific distance is judged based on ttie counted 
value of ttie above mentioned pulse count (steps 
616 tiirough 618). 

If tiie above counted value has not been 
reached, ttie pulse interval time is set. then the 
55 excitation pattern is set, and simultaneously, the 
electrical current is set at a specific level. Next, the 
pulse count check flag is reset and the processing 
returns to ttie step 616 (steps 619 tiirough 622). 



When a spedfic number of pulses have been 
counted, the optical system has advanced to the 
maximum scanning position in the sub-scanning 
direction. In this case, the opUcal system com- 
pletes scanning, and the forward scanning flag is to 5 
be reset (steps 623 and 624). 

The backward movement of optical system is 
judged in the step 617. If the current mode is the 
backward movement mode, a predetermined num- 
ber of pulses are checked, similarly to the above w 
description. If not in the backward movement 
mode, the pulse interval time is set, and simulta- 
neously, the excitation pattern Is set, then the pro- 
cessing returns to the step 622 (steps 630 throuoh 
632). 

When a predetermined number of pulses have 
been counted, the backward movement (return) of 
optical system terminates, and the home position 
signal is transmitted from the second microcom- 
puter 251 to the first microcomputer 201. then 20 
whether or not the current mode is a copy mode is 
judged. The judgement of copy mode is a step to 
judge whether or not the cun-ent mode is a copy 
mode. When only one sheet of copying is per- 
formed, the light source is consequently turned 25 
OFF and the processing returns to the step 610. In 
the case of continuous copying operation, the pro- 
cessing returns to the step 612 (steps 633 through 
636). 

Fig. 32 illustrates one example of opUcai sys- 30 
tern driving control program 650. When the inter- 
rupt process routine of test pattern switching timer 
for the pulse motor 253 starts, the excitation pat- 
tern switching signal is transmitted to a driving 
circuit 252 associated with the pulse motor 253 35 
which drives the optical system, and simultaneous- 
ly, the level of electrical current fed to the pulse 
motor 253 is switched (steps 651 and 652). then the 
timer is set to increment the pulse count value 
Next, the pulse count check flag is set. which 4o 
returns the processing from this control routine to 
the main routine (steps 653 through 655). 

Rg. 33 illustrates one example of scanning 
start interrupt process program 660 executed when 
the scanning start signal is transmitted from the 45 
first microcomputer 201 in order to call the scan- 

?!"^ process routine. When scanning 

slail interrupt process starts, whether the current 
status is READY status or not is judged. If the 
current status is not READY status, a trouble mes- 50 
sage is displayed. If the current status is READY 
status, the excitation pattern and the level of cur- 
rent are outputted after the timer count value is set 
(Steps 661 through 665). then the READY flag and 
the pulse count check flag are set (steps 666 and 55 
667). When the pulse count flag is set, the current 
processing routine is termmated and the process- 
ing returns to the mam routine. 



As described above, according to the invention. 

. whan using a drum index signal to control the 
image data writing timing, the drum index signal 
restarts the reference timer. This an-angement en- 
ables the initial writing timing to be constanUy 
same even if the drum index signal interrupt timing 
varies every time the drum turns. 

Consequently, even If independent color im- 
ages, are superposed on each other in several 

, steps to complete recording a color Image, every 
image con-esponding with each independent color ' 

, is recorded exactly based on the leading edge of 
onginal draft, which in' turn ensures the color image 

i recording with excellent registration. Accordingly. 

i the image recording system of the invention readily 
provides color image recording featuring improved 

, image quality. 

With this arrangement, registration does not 
: deteriorate even when the load exerted upon drum 
^ fluctuates, because the writing start timing is con- 
; trolled based on the drum rotation. 

Accordingly, the invention is quite advanta- 
j geously embodied as a color photocopying appara- 
, tus which records a color image as required by 
superposing a plurality of independent color Im- 
I ages as rnentioned above. 

Next, another preferred example using, in addi- 
tion to the drum index signal, an encoder signal as 
reference signal associated with the initial writing 
I position. As the encoder signal, for example, a 
signal obtained from a frequency generator (FG) 
j associated with a drum driving motor. 

The encoder signal provides n segments of 
pulses per one rotation of drum m. Accordingly, by 
basing on the pulses, an arbitrary position on the 
circumferential surface of drum is readily detected. 
This arrangement makes it unnecessary to wait 
until the completion of one rotation of drum and 
starts next copying operation, which in turn greatly 
expedites the copying operation. 

Correspondingly, the encoder signal is used as 
a refer ence signal during mono-color copy mode. 
In contrast, during multi-color copy mode, the in- 
dex signal is used as a reference signal. 

Fig. 39 illustrates one example constituted by 
incorporating partial improvement into the example 
-ere\dmjs!y„dftscribad 



In Rg. 39. the like reference numerals indepen- 
dently have the like meaning as in Rg. I. 

In Rg. 39. a first controller 200 supplies a 
driving signal to a main motor 203 via a driving 
circuit 202. The main motor 203 drives an image 
forming member (photosensitive drum) 61 (refer to 
Rg. 2). 

As the reference signal for writing start timing 
associated with the image forming member 61. both 
index signal and encoder signal are used. 
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Correspondingly, the image forming member 61 
Is provided with a index signal detecting means 
2(0. TTie rotation signal delected by the detecting 
. means 210 is supplied into a waveform shaping^ 
circuit 211. where the index signal is generated. 

The index signal is fed into the external inter- 
rupt terminal on the. CPU 201 provided on the first 
corttroller 200. Therefore, every time the index sig- 
nal is generated, the intenojpt ocurrs. 

Additionally, a frequency generator 220 asso- 
ciated with the driving motor 203 Is provided. The 
output from the gene rator Is shaped in a waveform 
shaping circuit 221 to generates the encoder signal. 

The encoder signal is fed into the count input 
terminal on the CPU 201. where the entered encor- 
der signal is divided into independent signals re- 
spectively having a specific level. The interrupt is 
perfomned per each of the divided encoder signals. 

An encoder signal generating means 220 may 
be a clock generating circuit being synchronized 
with the start of driving motor 203. 

As an index detectingi means 210. the similar 
means illustrated in Rg. 20 or Rg. 21 is used. In the 
previous example embodying the invention, the ex- 
ample of drum index element 95 has only one 
notch 97. However, the invention is not bound by 
this example; and the element 95 may have a 
plurality of notches 97. 

If a plurality of notches are formed, a segments 
of index signal pulses are detected per one rotation 
of the drum 61. 

In tiie example discussed here, a series of 
color image processing for color copying mode is 
controlled by the already described first and sec- 
ond microcomputers 201 and 251. whereby princi- 
pally the processing is performed in compliance 
with the steps 30 through 314. step 320 and step 
360 described in Rg. 25. 

In the case of monocolor copy mode in the 
step 320. the steps 321 through 354 in the flowchart 
in Rg. 26 are similariy performed, however, in the 
example discussed here, the interruption is per- 
formed by using the signal from encoder. 

More specifically, in a mono-color copy mode 
every reception of encoder signal activates inter^ 
ruption. In this interrupt routine, each counter nec- 
essary for the ^moji o-colo r c opy mo de i s HncrB- 

montorf 



mented. 

Rg. 40 illustrates one example of interrupt pro- 
cessing routine 750. When this routine is called 
vanous counters in the copy sequence are incre- 
mented (step 551). 

These counters are. for example, counters to 
determine start timing per individual colors, scan- 
.ning start output timing counter, and counters re- 
quired for copying sequence. 



In continuous copying operation, a next copy 
sequence start flag is set at the step 346. When 
the next scan start output timing is reached, the 
optical scanning start signal is immediately trans- 
s mitted. which in turn starts a next copying se- 
quence (steps 347 and 348). 

This means that a next copy sequence is com- 
menced, when the next scan start output timing 
arrives, even If one rotation of drum has not yet 
10 been completed. This feature reduces the copying 
duration during the continuous copying mode. 

Next, with the example here, when a two-or 
three-color copy process is called, the steps 361 
through 382 in the flow chart of Fig. 27 as well as 
»6 the steps 401 through 413 in the flowchart of Rg. 28 
are simultaneously executed in compRance with 
respective sequence. 

fig. 41 schematically explains the index inter- 
rupt process, wherein a plurality of notches 97 are 
20 formed on the dnjm index element 95. 

When the index Interrupt starts, another index 
interruption and other intemjption are inhibited 
(step 801). The reason for incorporaUon of such a 
step Is to prevent this control process routine from 
25 being erroneously activated by an pulse configured 
external noise, other than by the trailing edge of 
index signal. 

Whether or not the current period is the Inter- 
rupt inhibit period where the Intermpt with index 
30 signal or another signal is judged in the step 836 
incorporated into another processing routine 830 
described later. 

When the index inteniipt inhibit process has 
been performed, whether or not color mode flag Is 
35 ON is checked (step 802). The color mode flag Is 
set at I under the following conditions. 

In mono color copy mode, the copy sequence 
IS controlled based on the encoder signal. More 
spedfically. a sequence to start the optical scan- 
40 ning in synchronization with the index signal and to 
start image writing on the Image forming member 
61 has not been selected, and accordingly, this flag 
is to be set in monocolor copy mode. 

Additionally, the pre-rotation treatment and 
''5 post-rotation treatment do not necessarily require 
the proce ssing which used the index signal . Ac.. 
coraingiy. in these treatments too. the flag is turned 

For this reason, when the current mode is a 
50 two-or three-color copy mode, and other than dur- 
ing either the pre-rotation treatment or postrrotation 
treatment, the flag is to be reset 

If the color mode flag has been already set. the 
value of inhibit counter is set to a specific count 
ss value CI (step 803). The counter value CI is a 
specific value detennined so as to preclude the 
erroneous action by the index signal during pro- 
cessing. ' 



If the color mode has been already set and if 
the pre-rotation flag has been already set too the 
_ value of inhibit counter is set to a specific count 
value C2 (steps 804 and 805). This inhibits the 
index signal interrupt during the pre-rotation period 
Upon compleUon of the pre-rotation. whether or 
not a current mode is scanning copy mode is 
checked in the ensuing step 806. If the current 
mode IS not a scanning copy mode, the apparatus 
uncttons as a printer to write a signal transmitted 
from a pnnter controller (unshown). This arrange- 
ment efiminates the optical scanning, and the pro- 
cess in step 806 is skipped to immediately perfomi 
the processes in step 808 onwards. 

Correspondingly, in this case, the optical scan 
start signal is not transmitted from the first micro- 
computer 201 to the second microcomputer 25\ ■ 
On the other hand, if the current mode is a 
scanning copy mode, the scan start signal to start 
the optical scanning is transferred from the first 

Sm'S'" "'^ microcomputer 

251 (Step 807). This allows the optical system to 
promptly starts the optical scanning (Fig. 36-F) 

Upon initiation of the optical scanning, the ref- 
erence timer used to coordinate the writing timing 
witti the scanning restarts (step 808). By counting 
the restarted reference timer pulses in the refer- 
ence timer interrupt routine, the distance from the 
initial optical scanning point to the leading edge of 
original document. In this example, ttie pulse is 
outputted every 10 msec (Rg. 36-BIT). 

By starting Una reference timer in synchroniza- 
tion with the index signal, the reference timer is 
restarted every time ttie drum 61 completes one 
rotation. Correspondingly, even if the interrupt tim- 
ing with the drum index signal differs every time 
the drum 61 turns, it is always possible to align 
each ottier the initial rotating position of drum 61 
the writing start timing with laser, and the position 
of leading edge of original draft relative to the 
optical system, by designating image data writing 
start timing of ttie optical system based on the 

n'^^°*,=^°""'^ '""^^ P"'s«s (Figs. 

oD-u and -E). 

As the reference timer restarts, the flag of 
vertical direction valid signal (V-VALID) is set and 
simultaneously, the start countBiuat-vertical direc 
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tion valid signal (V-VAUD) is cleared, ttien the 
inhibit counter is set to a specific count value C3 
(steps 809 through 811). 

The start counter is used to designate ttie 
initial writing position of a laser, and to designate 
the valid reading area in the sub-scanning direc- 
tion, and Its counted value increments in the refer- 
ence timer interrupt routine 830. 



The count value C3 is set to a specific value 
which can inhibits interruption with another index 
signal, within a period starting when Uie optical 
scanning is started by one index signal pulse 
among a plurality of index signal pulses and lasting 
until wfien the drum nearty completes one rotation 
Accordingly, such a processing step is not nec- 
essarily required especially when a detecting 
means 210 shown in Rg! 21 which produces only 
one pulse per one drum rotation is used. 

If ttie detecting means has a constitution wfiich 
. allows the generation of n segments of pulses ner 
one rotation of drum 61. ttie step 811 is required 
since an erroneous action may occur if interrupt is 
performed by anottier Index signal generated dur- 
ing a copying process. 

Upon completion of ttiese processes, ttie drum 
counter is cleared, and at the same time, ttie index 
signal interrupt inhibit flag is set. and tfie inhibit 
counter is cleared, and at the same time, the inhibit 
status other than for ttie. index interrupt is canceled 
.mus terminating index interrupt processing routine 
(steps ei2 through 815). 

If Oie color mode flag is Of^. ttie processing 
proceeds to the step 803. However, in ttiis state 
Uie wnting and optical scanning in ttie step 804 
onwards are not required, and accordingly, the 
processing proceeds to the step 812. 

Fig. 42 illustrates one example of timer inter- 
rupt process routine 830 to coordinate ttie writing 
timing. 

Similariy to the example in Rg. 30. the inter- 
rupt process is performed periodically, based on 
the reference timer signal. Once ttie interrupt pro- 
cess starts, ttio flag for vortical direction valid sig- 
nal (V-VAUD) is Checked. If ttie flag is ON. whettier 
or not the counted value of vertical direction valid 
signal (V-VALID) start counter corresponds wltti the 
scan start count value Indicating ttie initial writing 
position with a laser is checked (steps 831 and 
oo2). 

In other words, as the start coumer of vertical 
direction valid signal (V-VAUD) starts counting and 
he counted value thereof reaches a specific value 
(preset value corresponding to the stand-by period 
TS) (Rg 36-0). ttie image writing onto tt ie rin.m 
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-wilh a laser is commenced (Fig. 36-E). Cone- 
spondingly. once the counted value of ttie above 
counter coincides wiUi ttie preset value of scan 

A/T/A^^r^ "^'^'^^ valid signal 

(V-VAUD) is outputted in order to start ttie writing 
witti a laser, ttien the flag of vertical direction valid 
signal (V-VALlD) is reset (steps 833 and 834) and 
the processing proceeds to Uie next step. 

At ttiis time point. If tt,e reference timer is 
restarted based on the drum Index signal, a period 
starting when the Index signal is obtained and 
temiinating when the stand-by period temiinates is 
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always constant regardless of the rotational rate of 
drunn, and does not vary even if a manner of 
interruption with drum index signal varies every 
time the drum turns. This anrangement enables the 
leading edge position of original document to be s 
constantly coordinated with the rotating position of 
drum, that is. with the writing timing of image data. 

In the case of a mono-color copy mode, the 
reference timer restarts base on the encoder sig- 
nal. If the flag of vertical direction valid signal V- to 
VAUD is not ON. or if the counted value of vertical 
direction valid signal V-VAUD start counter does 
not coinddes with the preset value of scan start, 
the processing immediately proceeds to the step 
835. . ,5 

In the step 835. the index intenrupt inhibition 
flag is checked. If this flag has been already set 
the counted value of the Inhibit counter is checked 
in the step 836. 

The step 836 is. as mentioned previously, a so 
step which inhibits the input of index signal and 
other signals into index interrupt routine even if 
such signals are inputted, in order to prevent the 
writing with laser from being erroneously com- 
menced by a noise or the like generated during the 25 
standby period TS. 

For this reason, the predetermined count value 
of the inhibit counter is set to a count value C3 
corresponding with the intenupt inhibit period TM. 
or a period immediately before the next index 30 
signal. 

For this reason, the steps 836 through 838 are 
not used in a mono-color copy mode. 

Once the counted value of inhibit counter co- 
incides with the predetermined count value C3. the 35 
optical system may restart Accordingly, in this 
state, the index interrupt inhibit is canceled and the 
index interrupt flag Is reset (steps 837 and 838). 

Then, the vertical direction valid signal V-VAL- 
ID start counter as well as inhibit counter are al- 40 
lowed to increment, and the processes other than 
those for registration are executed, then the pro- 
cessing returns to the main routine (steps 839 
through 841). 

In this preferred example, as well as the pre- 45 
viously mentioned preferred example, the encoder 

-stgnaHs-osed. in two-or three-color copy mode, for 

incrementing the sequence counter associated with 
copying processes other than for registration. 



on an image forming member and \hen the electro- 
static latent image is developed so as to record the 
the color Image • information, the improvement 
wherein said color image processing apparatus 
comprises 

a color signal forming means for separating, a 
color image signal obtained by said image reading 
means into a predetermined color coniponent sig- 
nal, 

an output means for outputting an optical sigani 
being modulated based on the color component 
signal, 

a means for forming an electrostatic latent 
Image based on the optical sigani, and 

a developing means for developing the electro- 
static latent image, said developing means having 
a plurality of developing devices con-esponding to 
the color component sigal. 

2. The. color Image processing apparatus of 
claim 1. 

wherein there is further provided external input 
means for designate the color component signal to 
be transmitted to said output means. 

3- The color image processing apparatus of 
claim 1. 

wherein said developing devices are non- 
contact type developing devices. 

4^. The color image processing apparatus of 
claim 3, 

wherein said developing devices use developer 
adopted to record red. blue and black colors. 

5. The color image processing apparatus of 
claim 1, 

wherein said color image processing apparatus 
performes real time processing from reading the 
color image information to record the color image 
information. 

6. In a color image processing apparatus 
wherein a color image signal being photoelectrical- 
ly obtained from color image information Is con- 
verted into an optical signal so, as to form an 
electrostatic latent image on an ' image forming 
member and then the electrostatic latent image is 
developed so as to record the the color image 
information, the improvement wherein said color 
image processing apparatus c omprises 



so 



Claims 

1- In a color image processing apparatus 
wherein a color image signal tieing photoelectrical- 
ly obtained from color image information by an 
image reading means is converted into an optical 
Signal so as to form an electrostatic latent image 
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a color signal forming means for separating a 
color image signal pholoelectrically obtained into a 
plurality of color component signals. 

an optical means for outputting an optical signal 
based on the color component signal to an image 
forming means for forming an electrostatic latent 
image thereon, 

said image forming means being rotatable. 
wherein said image forming means* is rotated one 
rotation for every co]or component signals. 

a developing means for developing the 
elecrostatic latent image and having a plurality of 



developing devices corresporrdrng to the cotor 
component sigals. 
and 

an index means for generating an index signal 
synchronous with the rotation of said image for- 
ming means, so that an iniUal image forming point 
on said image fonming means is determined based 
on the index signal. 

7. The color image processing apparatus of 
claim 6. 

wherein said optical means Is a laser scanner 
and said image forming means forms the latent 
rmage by being subjected to laser beam of said 
laser scanner. 

8. The color image processing apparatus of 
claim 7, 

wherein said laser scanner starts to provide 
laser beam onto said image forming means after 
elapse of a predetermined time period upon detec- 
tion of the index signal. 

8. The color image processing apparatus of 
claim 6. 

wherein there is further provided a optical 
scanning mechanism for reading and phtoelec- 
trically converting a color information of an original 
draft into the color image signal, and 

wherein said optical scanning mecahnism starts 
scanning in synchronization with the index signal. 

9. The color image processing apparatus of 
claim 8. 

wherein said optical scanning mechanism per- 
formes reading the color information after elapse of 
a predetemiined time period upon detection of the 
index signal. 

10. The color image processing apparatus of 
cliam 6. 

wherein there is further provided a timing means 
for determining the initial image forming point, and 

wherein said timing means is reset upon receipt 
of the index signal. 

11. The color image processing apparatus of 
claim 10. 

wherein said timing means comprises a refer- 
ence timer for generating a pulse at a constant 
interval and a counter, and 

wherein, upon receipt of the index signal, said 
counter is cleared and said refere nce rim^r is- re- 



start so that said timing means output a start timing 
signal after said counter counts a predetermined 
number of pulses upon recept of the index signal. 

12. The color image processing apparatus of 
claim 11. 

wherein said optical means starts outputt.ng 
optical signal to said inrtage forming means upon 
receipt of the start timing signal. 

13. The color image processing apparatus of 
claim 6. 

wherein there is further provided a control 



means for cofTtroirrng a color image forming pro- 
cess, and ^ 

wherein said , control means determines the 
initial image forming point by an interrupt process 
5 , m response to the index signal. 

14. The color image processing apparatus of 
claim 13. 

wherein, during an interrupt process responsive 
.to one index signal, said control means inhibits 
10 another interrput processes responsive to both an- 
other index sigani and other siganl. 

15. The color Image processing process of 
claim 14, 

""serein there is further povided a timing means 
T6 for counting predetermined Ume period corre- 
. spending to the initial image fomiing point and 

wherein said timing means is reset and restart 
In the interrupt process responsive to the index 
signal. 

20 16 The color image processing process of 

Claim 1 5. 

wherein, after completion of the intermpt pro- 
cess responsive to the index signal, said control 
means release the inhibition for another interrupt 
25 process responsive to a signal other than the index 
signal. 

17. The color image processing apparatus of 
claim 16, 

wherein, after comencement of an intermpt 
30 process in responsive to an index signal, said con- 
trol means inhibits another interrup process respon- 
sive to another index signal at least the predeter- 
mined time period corresponding to the initial im- 
age forming point. 

35 18. The color image processing apparatus of 
claim 14, 

wherein there is further provided an optical 
scanning means for reading and photoelectrically 
convertng a color image infonnation of an original 
■« draft into the color image signal, and 

wherein, in the case of scanning copy mode 
said control means start said optital scanning 
means at the interrupt process responsive to the 
index siganl. 

« 19. In a color image processing apparatus 

wherem a color image signal being photoelectrical- 

"y-ebtained-from-colonfnage-infonnafion is con- 

verted into an optical signal so as to fonn an 
electrostaUc latent image on an image forming 
50 member and then the electrostatic latent image is 
developed so as to record the the color image 
information, the improvement wherein said color 
•mage processing apparatus comprises 

an optical output means for outputting an optical 
55 signal based on the color component signal to an 
•mage forming means for forming an electrostatic 
.latent image thereon. 

a motor for driving said image forming means. 
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an encoder, associated with said motor, for 
generating an encoder signal, and 

~ an index means, disposed on said irnage: 
forming means, for generating an index signal, ; 

wherein said optical output means starts output- s 
ting the optical signal in response to the Index 
signal or the encoder signal which are selected In 
accordance with a copy mode. 

20. The color Image processing apparatus of 
claim 18. ,q 

wherein the copy mode consists of moncolor 
mode and multicolor mode ! 

21. The color image processing apparatus of 
claim 18. wherein the index signal is selected in 

the multicolor mode. j ,5 

22. The color Image processing apparatus of 
claim 18, wherein the encoder signal is selected in 
the monocolor mode. 
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